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DISTRICT Of MSir-HAMP8HISldttow&; 

Dlttntt CltrVf (M[tvc' 
/"kiAA |>B IT REMEMBERED, that on the eighth day of Aprtl, A. D. iSM, and in t&e filtic* 
iL.8.f^^ year of the Independenee of the United State* of America. JACOB B. MOORE, aC 
C^v>^ said district, hath deposited in thit oflBiee the title of a hook, the ri|^t where(rf* he elaiaa 
M proprietory in tte words fbllovingf to wit » 

«i>a;cV Sytttm of AfitftmetUh Abridged: detigned to JbeUUme the Hudy ef the tcienct ^ 
number** Combrehending the tnoK pertpieuoua and accurate rule*, Ultutrated by tueful escam' 
pie** T0 v?dm are aaded elpprepriate vwttienetAr the exuminatiti tf scholmr* ; and a ehort 

3}Hem of Book'Keeping. By DUB LET LEAVITTf Tt&cher of MmhemaUck* and Vaturui 
kiiotopky.^* 

In eonfonnity to the act of the Coagreat of th^ Vnited States, entitled ''An act for the cm- 
eanragement or Teaming, by secanng ths eopiei of maps, ciiaits, and hooks, to> the anthers and 
proprietors of such copies, during the times therein mentioned ;** and also to an act, entitled 
•• an act supptomentary to an act entitled an act for the encouragement of leurniag, by seeiuy 
ing the copies of maps, ehaits and books, to the authort and proprietort of sach eopiea, daring tibe 
times therein r^cntioned, and extending thebeneRts thereinto tihe arts iif designing, cngraTiay 
and eMiiQg historical and other prmts,'* 

CHARLES W.CUTTBR, 
Ckrkffthe DUttm tfNew^an^JOre, 
A true copy of Record |«- 

Attem, CHARLES W.CUTTBRyC^rA:, 



RECOMMEJSfDJl TlOJ^S. 



{Pike's Arithmetics is universally aeknowledged tobethe 
most complete system eyer published in the United States. It is 
the source^ indeed, from f^hich ooiost of the eoodmon arithmeticks 
have been condptled. Several years of laborious study were de- 
voted to the woik by its author, and on its first appearance, it 
obtained a very high reputation. Others have built upon his 
foundation, and their works have been deservedly popular ; but 
still, in the fulness and correctness of his rules, and the simplici- 
ty of their iliustration, Pike stands pre-eminent ] 

From Andrew Mack^ Etq. Preceptor #/ the Accddemy at Haverhitt^ JV. A 
Jacob B. Moore, 

Sir, — I have exanained your edition of Pike's Arithmetick, and , 
am favorably impressed with the additions and improvements ; and 
am of opinion that the work is as well adapted to use in our primary 
schools and academies^ as any system of a similar kind that has come 
to my knowledge. Yours respectfully, 

ANDREW MACK. 

SBS3CS 
' -1 

. From Thomas Chadbourney M. D» of Concord. 
Pikers system of Arithmetick has long been classed among standard 
works^ not only in primary schools, but in the higher seminaries.— 
The iibridgment now published by Mr. Jacob B.4MooreY embraces the 
most essential parts of the original work, condensed into a more port- 
ablo form ; and by the addition of new and practical illnstrations, and 
appropriate questions, the present edition will be found eminently 
calculated both to lessen the labor of instruction, and facilitate the 
progress of the pupil. THO. CHADBOURNE. 

Concord^ June, 1826. i 

From Ephraim Kingsbury^ Esq, Register of Deeds for Orafton County^ 
Dear Sm, — I have received from you by the hand of George 
Woodward, Esq. a copf of Pikers Arithmetick, abridged by Dudley 
Leavltt,E8q. and am decidedly of opinion, that it is best adapted for 
common schools of any Arithmetick within my koov^ledge. I am 
much pleased to see, what has long been wanting, a short system oi 
Book-Keeping ; and shall be pleased to see the Arithmetick introduc- 
ed into our schools, and to meet with that patronage it justly deserves 
Very respectfully, Yours, EPHRAIM KINGSBURY. 
Haverhill, June 15, 1826. 



IV - RECOMMENDATIONS. 

From Mr, Henry Fisk^ Instructor of hchooU in Concord, 
I ha?e examined with much attention Pikers Arithmetick simplified 
by D. LeaTitt, and think it the best calculated to facilitate the acqai- 
sitioD of this important branch of literature, of any treatise I hav& 
€yer seen. 1 do cheerfully recommend it to the use of schools, think- 
ing that greater utility may arise from it, than any other Arithmetick 
now in use. ' fiESRY FISK. 

Concord, July 5, 1826. saas 

From Hon. Motthtw Harviy^ President of the Setiate of New-Hampshire, 

Hopkinton, December 4, 1826. 
Dbar SiR,«r* After a carefvi eocBniinaMoii oi your impro«re»l ^e&ion 
«f Pik^^|| AriibiQ/etiickrl «a;ide<344e% of $»piujm tlieit^ la bo f^nliAm^ 

^w i^ i)(|e, iw^eff 9^jm^4 ibm ^iff fer ail »b^ ^f^i^wfifit of i^ 

Cprr^ct^d f|?orx)|?gJts J^^opf^dg^ ^f t]i^ i^m^P^Sf 9f iVMI^m^^^ i» 
^)1 oqr9<jhfipte,Le5i7itJ*l iji^prpyem^t? ^uft be porjyi^p^ejjvtfqr t^^Jip^ 
^trpctor, siT^ fli?ejrul to thft SfivVar. iV'ilh grpat rc^Pf Pi» 1 ^/n* Sir, 
■ Xm ^im^ sprvaQt, ^ MATT^M Hmtt 

Jacolt> ^. Moprp. 

ftJr The'l^Qp. Jqkn Vo^ip, PrefL^otor of f e^bcpJIf^ 4fi^fl«W» ^^^' 
curs in the above recommendation of Mr. Har?ey. 



From Amos J. Cooky Esq, Preceptor of Fryeburg Afiadfimy. 

Fryeburg^ J.an. D, i827. 

Dfail Sm, — I have 9I ways entertaip^d a ffie-Jit fondness for the Sys- 
tem of Arithmetick, publi^ed more than forty years ago hy Nicolas 
Pike, Esq. It is a work which brin^^s to view great powers of m^^d^ 
and displays deep mathematical research. TLjs work has been abridge 
ed Jk QQiit^ber of tiii>^, and has appeared in different torms, and from 
different presses ; yet still it has never in my opinion, promised so 
much usefulness to tbe comipon school »pd academy, as it now i^foes 
from the hand of Mr. Dudley Leavitt, '^ Treacher of Mathematicks^ftnd 
Natural Philosophy." Tbe judjcious arrapj^ement of the whole, and 
the notes and questions at the fpot of its pages, much enhance the 
yalue of the pubH^tion. The paper, the type and the execution 
throughout reflect credit op the American Press. 

1 am, dearsir^ affection^ly your frien^, AMOS J. COOK. 

Jacob B. Moore. 

From Benjamin Doe, Eiq, Preceptor of Kingston Af^ademy, 

Kingston Academy, N. il. June 21,1827. 
Mr. Jacob B. Moore,— Dear Sir^— The copy of your .edition of 
Pike'jB Arithmetick, which vou were pi eased to present me, i h,avc 
carefiiily e^tamlned. 1 h^ve ever considered Pike's larg^ workii^ tbp 
tnosl complete system e v,er published- Pjs abi jdgment has aot^ of latjp 
yeai;s, been 90 much used. 1 think, tliat the imprOveipent^ which bavift 
been made in your edition of it, will render it much roorie valuable ,- 
and they fvill agai^? ]^^ *^® meaus of bringing the work into naore gen- 
eral use. The demonstrations ar^cj illustrations given in itj will make 
the i^.i^nce moije .attraclive to the scholiir. 1 wish you success in the 
nndertakiDgr ' Yours respectfully, BENJAMIN DOE. 



I . 



Tub System op Arwhmetick, of which this wof^ is ^ ne\y 
and careful ahridgmeDt, has been so long an inmate of our acad- 
emies sand higher seminaries of learning, that its pierits are fa- 
miliarto all. "Though numerous treatises on the subjec^ l^av^ 
successively appeared, since the work of Pike was first pubijsh- 
ed,* fVw have been able to sustain even an epherperal repu^tjpn, 
excepting such as were built upon the labour? of our author, yet 
simplified in some of the more intricate parts. ]pJxcf^ent f^tjiat 
work is acknowledged to have been, it had its defects ; espe^ 
cially in its want (A conformity to the federal notation, and of sip- 
plicity, and attraction to the scholar, in a few of thp ru|es. ]/in 
abridgment was some years since published, in which little -eiM 
was done than to change the notation j— and for want of that con- 
6iseness in the fundamental rules, which some treatises of j^ss 
real merit possessed, the book was superseded, and has been peg- 
lected in this section of the country, even by those who avow 
their preference for Pike's as a complete system. 

At the suggestion of several experienced teachers, th^ Pub- 
lisher was induced to put to press a New Abrijdgmewt of Pike's 
Arithmetick, embracing all such portions of the original ^ofk as 
dhould be necessary forthe use. of common schools, or of private 
learners ; containing also, many new and practical illustratipn? of 
the more important rules. For this purpose, s.everal Improve- 
ments suggested by instructors of schools and aca.dejiii,ef If av^ beea 
incorporatedf in the work ; and the whole has undergone the pa- 
tient and careful revision of a gentleman well known to the pub- 
lick, as a teacher of great merit both in Mathematicks and Nat- 
ural Philosophy, and who has devoted many years to the iastruc* 

tion of youth of both sexes. 

■ — . ■■- — '■ ■ ■ ■ 

* lo 17S3.— Nicolas Pike was a native of Somefsworth in New-Hampshire ; was 
born Oct. 6, 1743 ; graduated at Harvard College, 1766; was employed a grrat portion 
of his lif^ ill instructing youth, and died at Newburyport, Ms. Dec, 9, 1819. 
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PUBLISHER'S NOTICE. 



One great object in this abridgment has been to siinplify the 
general rules, by placing before the scholar their constituent parts 
illustrated hj plain and easy examples. In executing the work, 
nothing superfluous has been added, and nothing omitted that 
would contribute to perfect its design^ and render it serviceable 
to youth. Those, however, who are in the habit of teaching su- 
perficially, with the Tiew of flattering the pupil and the parent 
with the mistaken idea of extraordinary progress, may proba- 
bly raise objections against the work, as containing too many things 
to be committed t^ memory — that they, will burden and confuse the 
mind of the scholar. Such persons have yet to learn the capaci* 
ty of the young mind. For, though it may be true that a mass, 
of complex ideas erowded into the mind of a scholar would eqi- 
barrass and perplex him — it is equally true, that in proportion to 
the number of simple propositions impressed upon the memory of 
a child, will be the progress of his understanding in strength and 
cfilpacity. ^ 

in the arrangement of the present work, regard has been paid 
to the niatural dependence of the seve^ral parts upon each olheCf. 
Though in some instances, it difiers from the common method, i|; 
is believed to be the more correct and useful. Spo^ of the old 

I r 

and obsolete rules of Tare andTrett, Slc. have been omitted, and 
the Duties and Custom-House Allowances of our own countryf 
substituted. Several rules, such as Position^ Alligation, Permu'- 
tation, &c. are inserted in this work, more for the purpose of grat- 
ifying the curiosity and exercising the mind of the scholar, than, 
for their utility in business. The practical parts are those upon 
which the greatest attention has been and should be bestowed ; 
and it is upon the improvements in these generally, as well as 
upon the established character of the author, that the publisher 
pests his belief of the merits of this edition. 
•tfjirilH, 1826. 
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TABK8 OF oomrainK. 



NaiBefationt 



Table, 



Notation by Roman Latten, 
Addition, 

_ Table, 

Subtraction, 

MultiplicatiQUr 

— 1 ^^ Table, " 

Division, 



9 General Method of Making^ Tasetr 
~ Rule of TlM-ee Difeet, 

Inverie, 



— Table, 
Federal Money, 
Table of American Coini, 
Do. of Foreign Coins, 
Compound Addition, 

— — Subtraction, 

Pfoblemt, resulting itom a eonparlion 

of the preceding rulet, 
Reduction, 
Vulgar Fractioot, 
Deciaal Fractions, 
Com{x>ttnd Multiplicatton, 
— — Diyision, 
Sitojlle Interest^ 
Commission, 
Buying or Selling Stooks, 
Insuraitae, 

Sioiple Interest by Decimafs, 
€k>mpduod Interest, 

' — by Decimals, 

Duodecimals, or Cross Multiplication, 
Thft Single Rule of Tbfee,, 



10 

n 

13 
14 
17 
20 
21 
«t 
38 



Doubii' Role of llireef 

Conjoined Proportion, 

practice. 

Single Fellitwship, 

Double Fellowship, 

Custom-Houte AlkymuiiBef , i 

American Duties, 
S3t>iiicount, 
S3 Barter^ : 
3d Loss and Gain, 
40 Equation of Paymeiiti, 
52llDTolution, 

Evolution, 
66jTable of Powers, 
59 Extraction of the Square Root, 
70 Extraction of the Cube Root, 
89 Roto for eztractiag. the raott of i^ 
99 pewers, 

105 Alligation Medial. 
Ill Alligation Alternate, 

117 ^Single Position; 

118 Donble Poaition, * 



119 
119 
121 
123 
124 



Perfflittation,, 

Gauging, 

Mec^uuUetl Po«r»rs«-4)f the htrnt. 

Of the Wheel and Axle, 197 
Of the Screw, 198 



140 
14S 
149 
149 
HS 
149 
154 
156 
l&l^ 
160 
161 
163 
165 
166 
169 
168 
169 
170 
179 

184 
185 
186 
191 
192 
194 
195 
197 



130|U«efal and Divertiug CluestiQnSr 



199 



IN»fiX TO THE TABLES, 



Addition, 14 

Ale or Beer Measure, 59 
Aiiquot parts of money wei^t, ' 

d&c. 112, 148, 149 

American Coins, .33 

Apothecaries* Weight, 44 

Avoirdupois do. 43 

Cloth Measure, 44 

Decimals, 89 

Decimal partsof a year, ' 120 

Discoimt per cent. 149 

Division, 28 

Dry Measure, ,. . 51 

Duodecimals, 124 

English Money, 41 

Federal Monny, 33 

Foreign Coins, 39 

07 Beside the tables aboTe enumerated, the scholar will findintlis CfPSMRivo- 
Book,, published in connexion with this volume, a Tar^ety Vi fry uefnl tables, and 
aavenil bqc fe«nd in common arithmetiuki. 



Interest by decihials, 


119, 129 


Land or Square Measure, 


48 


Long - do. 


45,46 


Money, 


S3, 41 


Motion,' 


47 


Multiplication, 


21 


Notation, 


tt 


Numeration, 


10 


Pence and shilliags. 


41 


Powers^ 


169 


Solid Measure, 


49 


Square do. 


48 


Taxes, for maUog, 


141 


Time. 


46 


Troy W^^eigbt, 


49 


Wine Measure^ 


49 



aXVXiAMTAVZOK OF AltlTSaSBTZOAXi BZOK8. 



Signs • 

:= Two parallel IioHz6iital Mii are the sign of equality. !t 
shows that the number before, is equal in value to the nuoH* 
ber after it. Es^d^le, 1 dollar=100 cents, is re^d thu^, 
1 dollar is equal to loi) cents. 

4- Two short lines, crossing each other at right angles, are the 
sign of Addition* It shmts that nuoihers With thi« sigfi be- 
tween then, are to be added together. ExampUi, 54-^=1^9 
is read thus, 5 added it tj or 5 plva 7, is eqxMi to 12. 

^^ A short horizontal liofe ii^ a sign of Subtraction; It shows 
. that the number alfter it, is to be taken from the titinibdi^ 
b(^f(^eit. Exampky lS^7t=z5^ is read thus^ 12 leas if, or 
12 minus 7, is e^ti^I to 5. 

X Two short linc$6 cf oidti^ ie^^h Mher in the form of m X, ttti 
the sign of Multipiication. It shows that the number before 
it, is to be tnultif)ti^ bf tbto number after it. Mtampk^ 
6 X &=^ is read thiisy 6 Aiultiplied bf 5, is equal to Su. 

4- A short Wizonlal line betwiseii two points^ is the sign of Di- 
visitm^ R ihOWft that the hlUnber before it, f9 ifof he divided 
by the number after it. JBarampiey 30-t-6=5, is read thus, 
30 divided by 6, is equal to 5. 

Four double points or colons are the sign of Proportion ; 
and to show that numbers are proportional, they are writteh 
thus, 2 : 4 : : 8 : 16, which are readj 2 is to 4 as 8 i« to 1^. 

This sign signifies the ii&cond power or square. 

This sign signifies the third power or cube. 



• • • • 



^ This sign, prefixed to any mimber, shows that the square 
root of the nuiiitiliir is I'^qtlired. 

V^ This sign, preilit^bd to dny niitnber, shows that the mh6 fOdt 
of the number re^fddk 









ARITHMETICK 



Arithmetick is the science of Numbers f and cdmprises the 
following principal rules, viz. I. Notation, or Numeration; 
11. Addition ; III. Subtraction ; IV. Multiplication ; and 
y. Division. The four last are called simpk^ when the num- 
bers are all of one denomination ; compound^ when the numbers 
are of different denominations. 

These five rules are called principal or fundamental, because 
the whole art of arithmetick is comprehended in their various 
operations* 



NUMERATION. 

1. Numeration teaches us to read or write any sum ornum* 
ber, bj means of the following ten characters, called figures :t 

Cipher. One. Two. t*bree. Four. Five. Six. Seyen. Eifht. Nine* 

0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 

2. The value of a figure, when alone, is called its simple value, 
and is invariable. Figures have also a local value, which varies 



* Number in either a uait, or a ejection of vnits^ A single thing it a unit, or one. 
One and one are two. One and two are three. And thus, by constant addition; aU 
numbers are generated. 

t These figures, which are of Arabic or Indian origin, were introduced into Europe by 
the Moors, about the year 1150 ; they were formerly all called ciphers, whence it came 
to pass that the art of arithmetick was called ciphering. 



1. Whaiis Arigmetiek'f 2. WhaiareatlUdiisfxmiemmhlruUa? 3. What 

dott nuHMralion tutck ?— — 4. How many figures are uHd to represent numbers 7 

5. How do you determine their value ? 

B 



10 



NUMERATION. 



luscording to the place in which they stand. In a combination of 
figures, reckoning from the ri^ht hand to the left, the figure at the 
right, or in the first place, represents its rimple yalue ; that in 
the second place, ten times the simple value ; that in the third 
place, ten times the value of that in the second place ', and so 
on, in a tenfold increase. 






Example. — Write down the sum 4 4 4 4. The first figure at the 
rlgtbt, in the place of units, has its simple value, or the same as if 
standing alone— -/our. The second, in the place of tens, signifiesybtir 
iens^ ov forty. The third figure, in the place of hundreds, signifies 
four hundrM^ or ten tiroes its value in the place of tens. The fourth 
figure is in the place ot thousands^ bearing ten times its value in the 
place, immediatety preceding. 

S. A cipher though of n6 signification itself, when placed 
oh the rieht hand of figures, in whole numbers, increases their 
value in tne same tenfold proportion. Thus 9, signifies only nine, 
its simple value. Place a cipher on the right, (90) it becomes 
ninety ; and by placing two ciphers at the right, thus, (900) it be- 
comes nine hundred. 



S. 




9 
9 8 



9 
8 
7 



1. 




1. Period of Units. 
S. Do. of Thousands. 
3. Do. of Millions. 



^ BtB« units, or Bine. 

9 8 Bine CttM,nnd eighi units, or ninetj-cighL 

9 O 7 nine handmis, eigkt tens, and seven units, or 

8 7 6 nine thotttnd, 876. [nino hund. 87. 

7 6 5 ninety-eight thousand, 765. 

6 5 4 nine bundled eigbtj-seTen thous. 634. 

5 4 S niM «mioBs, 876 tteas. 543. 

4 3 2 ninety-eight miUions, 765 Umms. 432. 

3 2 1 nine hundred 87 Buinons, 654 tbotts. 321. 



JV»l#. — SIv piMCS of figures, bowing en the right, are csilled & 
pwiai ; hot they are comiBonly diTided into half ptrieds of three 



>7. Wk^isOm 



NUMERATION. H 

i 

figures each. This division enables us to read any number of %ur«s 
as easiJj as we can read the first period.. 

- Rule. — Commit the words at the head of the Table, viz. units, 
tens, hundreds, &c. to memory f then, to the simple value of each 
figure, join the name of its place, beginning at the left hand and read- 
ing towards the right. Mor% particularly — I. Place a dot under the 
right hand figure of the 2d, 4th,, 6th, 8th, &c. half periods, and the 
figure over such dot will, universally, have the name of thousands. — 
2. Place the figures 1, 2, 5, 4, &c. as indices, over the 2d, 3d, 4th, 
^.c. period : These indices will then show the number of times the 
millions are involved'-^the figure under 1 bearing the name of mil- 
lionSy that under 2, the name of billions, or millions of millibns ; — 
that under 3^ trillions, or millions of millions of millions. 

EXAMPLE. 

^extillioDs. Quintillioni. Quatrillions. Trillions. Billions. Millions. ' Uuitt^ 

th. un. th. UD. tb. ua. th. un. tfa. uo. th. un. c.x.t.c.z.ii. 

913,208.000,341. 620,057. 219,366. 819,379. 120,406. 129,763 

H H Hj ^ ^ . ^ ,^ 
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ss 
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en 


to 


CO 


CD 


CO 
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CB 
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g 
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&« 


&< 


CU 


CLi 


Ou- 


OS 


CO 


CO 


CO 


CO 


CD 


CO 



JVbfe. — ^Billiims is substituted for millions of millions ; Trillions, 
for millions of millioos of millions ; Quatrillions, for millioDs or 
millions of millions of millions. QuintHlions, Sextillions, Septil- 
lions, Octillions, Nonillions, Decillions, Undecillions, DuodeeiK 
lions, &c. annswer to millions so often involved as their indices re- 
spectively denote. 

The right hand figure of each half period has the place of units, 
of that half period ; the middle one, that of tens, and the left 
hand one that of hundreds. 

Application. — Let the scholar now readier write down in words' 
at length, the following numbers : — • 

8 437 709,040 3.476.194 7.184.397.647 

17 3.010 879.096 84.094007 49.163.189.186 

129 76.506 4.091.875 690.748.591 500.098.422.700; 

Write down, in proper figures, the following numbers : — 

Fifteen - - - - ^ - 

Two hundred and seventy-nine - ' - 

■ ■ I I I ■ I I » I ■! I III III! I I I I I — 

9; Horn- are numbers eommorUy divided ?— — 10. Qf what use is this division ?— ^IL 
What is the rule for numeraHon t ■ 
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ROMAN NOTATION. 



Three thousand four hundred and ihree 
TThirty'Seven thousand fae hundred and > 
sixty^seven 5 

Four hundred one thousand and twenty eight 

^ne milhons seventy-two thousand and ) 
two hundred 3 

Fifty-five millions three hundred nine ) 
thousand and nine. 5 

Eight hundred millions forty-four thou- 
sand and fifty-five 

Ttoo thousand five hundred and forty-three 
milUons four hundred and thirty-one 
thousand seven hundred and two. 



NOTATION BY ROMAN LETTERS. 

Roman Notation is the method of representing numbers hj 
Letters ; and is now chiefly used to number the Chapters of 
books, &c. Seven letters are used for this purpose, viz. I, Y, X, 
L, C, D, and M.— /, signiftf s 1 ; . F, 5 ; X, 10 ; L, 60 ; C, 
100 1 JD, 500 ; and My 1000, 



I, One. 

II, Two. 

III, Three. 

IV, Four. 

V, Five. 

VI, Six. 

VII, Seven. 

VIII, Eight. 

IX, Nine. 

X, Ten. 

XI, Eleven. 

XII, Twelve 

XIII, Thirteen. 
IXIV, Fourteen. 






XV, Fifteen. 

XVI, Sixteen. 

XVII, Seventeen. 

XVIII, Eighteen. 

XIX, Nineteen. 

XX, Twenty. 
XXX, Thirty. 
XL, Forty. 
L, Fifty. 
LX, Sixty. 
LXX, Seventy. 
LXXX, Eighty. 
XC, Ninety. 
|C, Hundred. 



CC, 

ccc, 
cccc, 

D, or iQ, 
DC, 
DCC, 
DCCC, 

Dccce, 

M, or CIo, 
1000 » 



Two Hundred. 
Three Hundred. 
Four Hundred. 
Five Hundred. 
Six Hundred. 
Seven Hundred. 
Eight Hundred. 
Nine Hundred. 
One Thousand. 
Five Thousand. 



I 



Fifty Thousand.* 
Five Hund Thous. 
VlI,One Thous.Eight 
Hundred and Twenty-seven. 



lOOpIOOQi 
MDCCCXX 



* Sometimes thousands are represeuted by drawing a line over the top of the numeral 
letter : thus V represents five thousand, L fifty thousand, TIC two hundred thousand. 

13. Whalis Roman J^otaiionl 13. What ia its usel 14. Bow mmy Utkrs 

ar% wed for this purpose 1 15. Whai nwnber does ea^ represent ? 
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RULES. 

L The number of a letter is doubled as often as it is repeated ; 
thus, 1, representi one ; II, two ; X, ten ; XX, twenty ; XXX, 

thirty. 

2. A less literal number placed after a greater, augments the 
value of the greater^ if put before, it diminishes it. Thus, VI, 
is 6 ; IV, is 4 ; XI, wll ; IX, is 9, &c. 



ADDITION. 

Addition is the putting together of two or more numbers, or 
sums, tovake them one total or whole >3um. 

SIMPLE ADDITION 

Is the adding of several numbers together, which are all of 
one sort, or kind ; as, 7 pounds, 12 pounds, and 20 pounds, being 
added together, make a sum total, or aggregafe, of 39 pounds. 

RULE. 

Place units under units, tens under tens, &c. : draw a line 
underneath^ and begin with the units : After adding up every 
figure in that column, consider how many tens are contained in 
their sum, and placing the excess under the units, carrying so ma-* 
ny as you have tens to the next column of tens : Proceed in the 
same manner through every column or row, and set down the 
whole amount of the last row.^ 

PROOF. 
I 

Begin at the top of eatch column, and add the figures down- 
wards, in the same manner as they were added upwards, and, if 
it be rights this aggregate will be equal to the first amount. Or, 
cut ofi* the upper line of figures, and find the amount of the rest ; 
then if this amount and upper line, when added together, be equal 
to the sum total, the work is supposed to be right. 



* This rule is founded on tlie known axiom, that "the whole is equal to the sum of all 
its parts." The method of placing the Qumbers, and carrying for tens, is evident from 
the nature of notation ; for any other disposition of the numbers wou4d alter their value ; 
and carrying 1 for every 10, from an inferior to a superior denomination, is evidently 
right ; because one unit in the latter case is equal to the value of ten units in the former. 

W II ■ I < I ■!,■ ■■ ' ^ I ■■! l».l| I. , 1 . I II ., . ..Ill I 11 III I I - 

16. How ar$ other numbers represented! 17. Whnt is Addition 1 I'd. What is 

Simple Addition 1 19. Repeat the rule. 20. Why do you carry for ten, in adding 

itmpje n«mder« ?«-— 21* What is your meih^d of proof 7 
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SIMPLE ADDITION. 



-? 



ADDZTZOXr TABUS. 

[It is not neccwary that thi» ttfcje should be comniiucd to|pemory. so ai to repeat 
it wholly out of the book. This would be indeed a tedious task. When the pupil 
can read the two first columns, viz. 2 and 6. 2 and 3, 2 and 7, &c.. and cover the . 
third, viz. 8, 6, 9, &c.. and recite it readily, it will be efficiently committed.} » 



2 and 6 are 8 



2 

2 

o 

j^ 

2 
2 
2 

2 
2 

2 
1 



3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



3 

7 

4 

9 

5 

8 

12 

2 

10 

11 

13 



5 

9 

6 

11 

7 

10 

14 

4 

12 

13 

15 



,ri*J are 12 



5 and 9 are 

5 13 

5 7 

5 3 

5 6 

5 11 

5 8 

5 6 

5 2 

5 12 

5 4 

5 10 



o 

8 

6 

4 

2 

10 

3 

12 

11 

13 



IGG 

8 3 
116 

9 

7 

5 
13 

6 
15 
14 
16 



4 and 13 are 17 



4 

4' 

4 

4 

4 

4 

4 

4 

4 

4 

4 



5 
11 
8 
2 
6 
3 
12 
7 

10 
9 
4 



9 
15 
12 

6 
10 

7 
16 
II 
14 
13 

8 



6 and 1 3 are 

7 

3 

8 

5 
12 

4 
10 

2 

6 

9 
11 



7 and 9 are 

7 13 
7 3 
7 7 

7 11 
7 5 
7 8 
7 2 
7 6 

7 12 
7 4 

7 10 



8 and 11 are 19 

8 7 15 

8 13/ 21 

8 3 11 

8 8 16 

8 5 13 

8 10 18 

8 6 14 

8 2 10 

8 12 20 

8 9 17 

8 4 121 



9 
3 

9 

41 

1 

8 



6 

8 

2 

5 

7 



9 and 6 are 15 

9 3 12 

9 7 16 

9 13 22 

9 10 19 

9 7 16 

9 5 14 

9 2 11 

9 12 21 

9 8 17 

9 4 13 

9 11 20 



20 

4 
8 

2 



6^10 and 9 are 19 

10 13 2 

10 7 17 

10 11 21 

10 3 13 

10 10 20 

5>10 4 14 

910 6 16 

3 10 12 22 



1 



i\ 



10 
10 
10 



5 

2 
8 



15 
12 
18 



1 and 6 are 1 7 

1 3 14 

1 8 19 

1 4 15 

1 12 23 

1 7 18 

1 ^ 13 

1 9 ' 20 

1 13 24 

1 5 16 

1 11 22 

1 10 21 



2 and 1 4 are 26 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



6 
3 

10 
7 
9 
5 
2 
8 

13 
4 

11 



18 
IS 
22 
19 
2f 
17 
14 
20 
25 
16 
23 



3 and 2 are 1 5 

3 7 20 

3 10 23 

3 3 16 

3 8 21 

3 6 18 

3 13 26 

3 9 22 

S 4 17 

3 12 25j- 

3 6 19 

3 11 24 



s 
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EXAMPLES. 



s 



o 
c 



§ 

^ I s. 

cr r • 

o 
s 



P sr 



I. What is the amount of 3406, 7980, 345, and 27 ? 

"^ '^ ^ - i! AC?* Here we hegin by writing 
? down the several numbers, units 
under units, tens under tens, &c. 
Then draw a line under them. — 
We now commence adding at the 
foot of the right hand column, and 

say 7 and 5 fiv« are 12, and 6 are 

7 q p II ^^' This exceeding ten, we write 
Q ^ t down the right hand figure 8 undei* 
^ ^ ^ the column of units, and carry one 

to the next column; and say, 1 and 

2 are 3, and 4 are 7, and 8 are 15. 
We write down 5 at the foot of the 
column,* and proceed to the next ; 



3.406 



Total amount, 1 1.758 
Amount with the 



Tipper line cut ofF, 8.35? , ^^^ 3 ^^^ ^ •;„j 9 ^^^ ^3^ ^„j ^ 

p ^ « t a R Q are 17. We write down in the same 
rroot, 1 i • 7 ^ « way the right hand figure, 7, under 

its column ; and carrying I to the next, say 1 and 7 are 8, and 3 are 
11. This being the last column, we write down the whole amount, 
1 1, and find the sum total to be 1 1 .758. The method of p roof is suf- 
ficiently explained. 



2. 


3. 


4. 


3 8 9 2 6 1 


2 13 6 7 8 4 


3 7 6 9 6 9 4 1 


7 8 9 7 9 4 


8 2 9 7 6 9 8 


49760823 


8 4 9 7 9 8 


8 2 9 7 6 9 4 


4 6 6 9 7 6 15 


4 8 7 6 9 7 


4 8 7 6 6'9 6 


8 2 13 2 4 3 5 


9 9 9 9 9 6 


12 3 4 6 9 7 


48769206 


9 4 8 2 19 


7 9 2 3 2 


487 69209 


5. 


6. 


7. 


3 7 8 5 6 


3 7'8 2 6 9 


1 4 1 


9 7 5 


2 2 6 7 


2 6 7 2 


12 3 4 


7 7 


8 2 9 7 1 


1 4 


12 4 6 


3 4 6 7 6 


5 6 12 


2 13 2 


14 6 9 


8 7 5 


4 6 17 8 


4 2 7 


16 2 8 7 


10 2 7 6 


1 2 




\ 
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SIMPLE ADDITION. 



8. What is the amount of three 12. What is the amouDt of three 



hundred and sixty-fiFe, eight hun- 
dred and seven, five hundred and 
sixty, twenty-five, thirty-seven,aDd 
one hundred one ? Ans» 1 895. 



9. The hind quarters of a cow 
weigh one hundred and three 
pounds each ; the fore quarters 
weigh ninety-seven pounds each 
the hide sixty-three pounds, and 
the tallow fifty-six pounds ; what 
is the whole weight of the cow ? 

Ans. 519 pounds. 

10. A man has four farms ; the 
first is worth two thousand seven 
hundred and twentv.five dollars 
the second is worth three thousand 
eight hundred and nineteen dol- 
lars ; the third is worth one thou- 
sand six hundred and ten dollars ; 
the fourth is worth five hundred 
and twelve dollars ; what are they 
all worth? 

Ans. 8.666 dollars. 

11. A man possesses a tract of 
laud, which contains fortv-nine 
thousand eight hundred and thirty- 
five acres ; suppose he had six 
tracts of equal dimensions, how 
many acres would the whole con- 
tain? Ans. 299.010. 



hundred, seventy ^^e, two, forty- 
seven, thirty-three, nine thousand 
seven hundred and eighty-four^ 
twenty thousand one hundred and 
^fty^ seven hundred and sixty-five 
thousand and ninety-one, and one 
million seventy-five thousand and 
forty -seven? .^n*. 1.870.529. 

13. Add seventy-five ipilliocs 
nine hundred and sixty thousand 
eight hundred, two hundred and 
twenty-five thousand, and one h 
dred and forty together. 

Ans. 76.185.940. 



un- 



14. What is the sum of four 
thousand anil twenty-five, seventy- 
five thousand six hundred, eight 
hundred thousand four hundred and 
fifty, five millions three hundred 
and ten ^thousand, thirty millions 
seven hundred and twenty, and 
nine hundred fifty millions ? 

Ans. 986.190.795. 



15. What is the sum of one mil- 
lion five hundred thousand, three 
hundred and eleven thousand, nine- 
ty thousand six hundred and ten, 
fifty thousand and forty-five. 

Ans. 1.951.655 



J 

Remarks. — As it is of great consequence in business to per- 
form addition readily and exactly, the learner ought to practice it 
till it become quite familiar. If the learner can readily add any 
two digits, he will soon add a digit to a higher number with equal 
ease. It is only to add the unit place of that number to the digit, 
and if it exceed ten, it raises the amount accordingly. Thus, be- 
cause 8 and 6 are 14, 48 and 6 are 54. It will be proper to mark 
down under the sums of each column, in a small hand, the figure 
titat 13 carried to the next column* This prevents the trouble of 
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gdiq; orer the whole operation sfaih, in ease of interruption or 
mistake. If you want to keep the account clean, mark down the 
sum and figure you carry on a separate paper, and after revising 
them, transcribe the sum only. After some practice, we ought 
to acquire the habit of adding two or more figures at one glance. 
This is particularly useful when two tigui-es which amount to 10, 
as 6 and 4, or 7 and 3, stand together in the coluiim. Every 
operation in arithmetick ought to be revised to prev)et)tmt9^M } 
and as one is apt to fall into the same mistake if he revise it in 
the same manner he performed it, it is proper either to alter the 
order, or else to trace back the steps by wfaioh the operatim 
advanced, whieb will lead us at last to ttie number we begism 
with* 



StJBTRACtlON. 

fT . .... 

^0BT]iACTf ON leaebes to take ^ less httmber th>A si^greater, tor 
find a third, shewing tlieftiequality, excess or diffSi'i6hi^e betweeni 
the given numbers, ^e ^eo^er number is called the MRn^iend ; 
the lesser number is called the Subtrahend. The difTerence be- 

tweenibem/or what is Ilpft after subtractiiHi is made, is called 
the Rehumid^r. 



I ■ 



SIMPLE ^SUBTRACTION 

TeacliM t^nd the dificrenc e between ttny two numbers, which 
are of alike kind. 

RULE. 

Phkceijtlre ^etgi^r tmib$(r ti^perniost, andJte kift uiiderneath, 
so that wpiiiBAy ptaitd trii4^ 0^^ tens Mder tenUi, &c. ; then 
drawing^a line u n d orooot b, 4»^in with the units, and- subtract the 
lower from the upper figure, and set down the remainder ; but 
if th^jQ$irer.figureJxefreateir than the upper, «dd t^ te the up« 
per, and subtract the lower figure therefrom : The difference 



■' " « i| ijtKm^wmmfftm 



22. What is Subtradion 1 ^23. WhM is f^ minuend? ^24. What is (he sub-^ 

trahend ? 2S. What is ike rtfJiainder ?— ^26* Mbi» io ^ov jproMe^ in SMbtraeHne 

Haij^lfinumbia 7 

c 
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_ set down, you must add one to the lower figure of the next 
column, for that which you borrowed ; and thus proceed through 
the whole. , 

PROOF. 

Add the remainder and the less number together ; if .the work 
be right, the amount will be equal to the greater number : Or^ 
subtract the remainder, from the greater sum, and the difference» 
will be equal to the less. 

EXAMPLES. 

From 3724 Minuend (t^^ The operation of this example i» 

Take 2583 Subtrahend very plain. The two sums being written 

— • down according to the rute, we draw a line 
1141 Remainder underneath, and begin at the right hand 

. > figure, 8ay-^3 from 4 leaTes 1, which we 

Proof 3724 set down — ^In the next column, the subtra- 

hend (8) being greater than the minuend, 

we add 10 to the upper figure, making it 12, and say, 8 irom 12 there 
remain 4, which is written down. We now carry 1 to the next col- 
umn, for that which we just borrowed, and say, 1 to fiire is 6, and 6 
from 7 leaves 1, which we put down ; and in the next column, takings 
2 from 3, leaver 1, which we write down, and the work is done. — 
The method of proof will be extremely eaqr to the learner. 



2- ■ ., 


3. 


4. 


5. 


BTilai. 


Fml 


Cwt. 


DoUt. 


58934, 


879647 


9187641 


10000 


6182 


164S43 


9184S 


9999 



•*-«- 



6. 7. 

1000200840000 100300800400400600700800900 

2189918804 98076054032011028045067089 

■ III ii " ■ — — — — iii.-i«— .- 



^HBa^MMM* ManpaaMvaM^ 



■■ ■! 



> 



27. fFlmtiiUi$$ntiMtffr9<ff 
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8. The Arabian or Indian meth-i 11. A man died, le^Tiog an e»^ 



•d of notation was first known in 
England in 1150 how long ia it 
nnce to the present time ? 



9. What number mnst be added 
to 6892, so that the sum shall be 
8265? Ans. 1373. 



tate of 12.650 dollars, which he 
bequeathed as follows : 2.5Q0 dol- 
lars to each of his three daughters^ 
and the remainder to his son ; what 
Has the son's share ? 

Ans. 5.150 dollars. 

12. If the greater of two num- 
bers be seren hundred and fii^y 
millions, and the less fire hundred 
and forty thousand ; what will be 
the remainder or difference ? 

Ans. 749.460.000. 



' 10. A gentleman purchased fif- 
teen thousand eight hundred atid 
forty acres of land ; he sold two 



thousand three hundred and fifty 750 dollars, and D 500 doUars^; 



to one man ; four tibousand five 
hundred to another ; and three 
thousand two hundred and twenty- 
five to a third ; how many acres 
had he left? Ans. 6.765. 



13. A man's property is wortH 
10.650 dollars ;. but he owes A 
1.800 dollars, B 1.260 dollars, C 



what will remain after his debts are 
paid ? Ans. 6.340 doUorft 



Remark* — ^At every stage of the acholar's progress, it would 
be well for him to review hi» previous studies — ^to fixjn his mem^ 
ory the most important rules ;. and endeavour to understand tho- 
roughly the reasonableness and accuracy of the principles he ii 
taught. The simple rule? of arlthoietick are easily acquired ; 
but if the scholar hurries over them, as is too often the case, 
without fully understanding their meamng and application, he will 
find his subsequent studies at much retarded, as he would find 
them aided, were he to become master of his subject as he goes 
along. — ^The instructor should^ question his pupils on every rule^ 
and explain the jprinciplei of the rules> in every case> wher^ & 
scholar desires it. «• 
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99 SSMPLS BfULTIPLICATION. 

MULTIPLICATION. 

MiTLTiPLiCATioN teackes tt)Tr to increase the greater of two 
numbers giveo, as often as there are units in the less ; perforins 
the work of manj additions in the most compendious mauuer^ 
brings nunibers of great denominations into small, as pounds into 
shillings, pence, or farthings^ &c.; and, by knowing the value of one 
thing, we find the ralue q£ many. 

^Tfaere are three parts m Multiplication^ viz. 

The sum to be multiplied is called the Mtdiiplicand. 
The sum by which you multiply is called the Multiplier. 
The result of the operation is called the Product. 
The Multiplicand and Multiplier are likewise called both to* 
gether /actors, or that by w;|iich the operation is performed* , 

SIMPLE MULTIPLICATION 

Is the multiplying of any two numbers together, without hav* 
ing regard to their signification ; as, 7 times. 8 are 56, &c» 

RULE. 

1. Place the Multiplier under the Multiplicand, so that units 
»tand under units, and tens under tens, &,c , and draw a line under 
them. * / 

2. Beginning d the right hand, multiply each figure in the mul- 
tiplicand by each in the multiplier, placing the first figure of ev- 
ery line directly nrider its respective multiplielr, and to the pro- 
duet of the next figure cariy one for every t«n, as in addition. 

3. Add the several pro^cta together, and their sum will be 
the totaj product reqyiiredu 

r Piio or .—^Multiply the multiplier b j the multiplicand.* 



■> 



ft is fndispeffisabty ruceuary that the Muliipluaii^n Tdhle be 
it&fnmiited perfectly tomemory J before the sekotar proceeds to the exam" 
pks under, tl^fvim^^ ' ' 

H" .1 ij ji 

• The iMrtterway of proving mattiplication h by Dm§i<m. It may also be proved by 
eaiting out Ae 9*8 ; but as the work will sometimes prove by that method, wbea ia fact 
it is wrong, the rule is omitted. 

2S. What 18 mvUiplieaHon 7 ^29. What are (he terms used in multiplication ? — >— 

90. WhatisihemtdtiplicandJ 31. What if^e mult^tlier 1-^^92. Ahd what is the 

jfroduetf — ^33. What are ike two first sometimes called ?— ^34. What is Simpls 

MuUiplieation ? —3 5. H^hal is the general rule/or mtnUiplying simple numbers 7 ■ 

36. How do you prove i^r sum to be right ?.— .37. Rifeai the Multiplication Tabk. 



y 
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nrarZiTZPXiZCATzoir tamus. 



are 



times 1 
3 



are 



are 



are 



d times 



20 



are 



7 times 



8 times 1 
2 



are 



are 



12 



9 times 



times 5 
6 



are 



4:) 
54 



7- 


6: 


8 


lu 


9 


81 


10 


90 


11 


99 


12 


108 


10 . times 1 


JO 


2 


20 


3 


30 


4 


40 


5 


50 


6 


60 


7 


70 


8 


80 


9 


90 


10 
1 1 


too 

1 1 A 



11 



are 



12 



are 



\ 
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32 SIBIPLE MULTIPLICATION. 

EXAMPLES/ 

What is the product of 90631 , multiplied by 8 ? 

Multiplicabdf 90631 (t^^ Here, in the first place, we write 
Multiplier, 8 down the muj^plicaQd ; thed we write the 

■' ' ■ ' ' multiplier under the unit figure of the mul- 
Product, 725,048 tiplicandy and draw a line underneath. We 

then saj, 8 times 1 are 8; as the product 
does not exceed nine, we write it underneath , we then say, 8 timeft 
3'are 24, we write down the right hand figure 4, and reserre the 
left hand figure 2, to he added to the prpduct of the next figure ; we 
then say, t times 6 are 48 and two are 50, we write down the right 
hand figure 0, and reserve the lefl hand figure 5, to be added to the 
product of the next figure ; we then say 8. times is and 5 are 5, 
and write down 5 ; we then say, 8 times 9 are 72 : this being the last 
figure, we write down the whole product 72, and find the answer to^ 
be 725.048. 



» 



2. 


3. 


4/ 


769308 


4980076 


763896 


3 


4 


5 



t 

/ i 



5. What will be the product of 25.375; mumpiied by 10 ? 

6. Multiply 750.005 by 11. 

7. Multiply 900.301.399 by 12. ■ 

8. Multiply 989.000 by 9. 

9. Multiply 568.098 by 8. 

10. Multiply 639.408 by 10. 

11. Multiply 789.795 by 7. 

CASE I. 

When the mulHpUer eonsiste of several figures* 

Rule. — Write down the multiplicand, and under it the multi- 
tiplier, units under units, tens under tens, &c. Then multiply 
by each significant figure in the multiplier separately, beginning 
with units, and writbg the first figure of each different product 
directly under the figure by which you are multiplying. Add the 
several products together, and you have the sum total. 

^. Vrhat is your ruk ttiimth^pwUij^li$r wnsisti tf $$vinUJiguru 7 
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EXAMPLES 



• 



* 



1. Multiply 7654 by 543. 

Proof liy Multiplication.* 
7654 543 

543 7654 



^j 



22962 r=3 times the multiplicand. 2 1 72 

80616=40 times do. 2715 

38270=:500 times do. 3258 



3801 



4.156.1223=543 times do. 



4.156.122 Prodqct. 

0;^ When the multiplier is a number consisting of several figures, 
after we have found the product of the multiplicand by the first figure 
of the multiplier, we suppose the multiplier to be divided into parts^ 
and afler the same manner, find the product of the multiplicand by 
the second figure of the multiplier ; but as the figure by which we 
are multiplying, stands in ^e place of tens, the product must be ten 
times its number ; and, therefore, the first figure in this product must 
must be written in the place of tens, or, which is the same, directly 
under tiie figure by which we are multiplying. And proceeding in 
the same manner with all the figures of the multiplier, separately^ it 
is evident, we shall multiply all the parts of the multiplicand by all 
the parts of the multiplier ; therefore the sum of these several pro- 
ducts will be the whole product required. 

(t;^ If there are ciphers between the significant figufes of the 
multiplier, write them in a line with the product of the next signi^ 
oant figure, directly under their places in the multiplier. As in Ex- 
ample 2d. 



2. 


3, 


4., 


647906 


46293845 


91861284 


4003 


106 


6875 



1946718 
259162400 

2593567719 



«■ 



^ The xeaion of the method of pxoof by multiplication, depends upon thispropositi<|| 
that if two nombers are to be multiplied together, either of them may be made the multii* 
plieror the maltlplicasd, and the product will be the fame. Example. Sx4s:^ and 
4X«a:34. 



34 SIMPLE MULTIPLICATfON. 

CASE If . 

When there are eiphen on the right hand of ei^r the nnMpKeand 

ormuWpUer, or both. 

Rule. — Neglect those ciphers ; then place the significant fig- 
ures under one another, amd multiply by them only ; add them to- 
gether, as before directed, and place to the right hand as many 
ciphers as there are in both the factors. 

EXAMPLES* 

1. 2. 3- 

67910 656700 930137000 

< 6600 320 , 9500 



' II I I II ■*« ■■ ) " ; I ■■ ■■ 

Prod. 880.fi»6.000 



4. What is the value of a farm of 600 acres, at 20 dollars an acre ? 



Ans. 12.000 dollars. 



h. Multiply 50.750.000 by 76.000. 



4^ 



Aoi. 3.806.26aO0a00O. 



39. How do you proeetd when any tf (he right hand Jiguns of l/ie miUHplicand tr ^ 
multiplier ure ciphers 7 



SIMVLE MULTIPLICATION. 

CASE in. 



U 



To muUiplg by 10^ 100, 1000, ^c. 

I^UL^ — Set down the multiplicand underneath, and join tbe 
Ciphers in the miiltipiier to the ri^ht hand of them,* 




Prod. 6793J&0 



exampi.es. 



2. 

64935 
100 



3, 



1000 



4. 

«47396d 

10000 



CASE ly . 

When the mvlthlier is a composite number^ (or txactly equal to the 
product of any two figures in the muttiplication tabk) — 

Rule — Multiply first by. one of those figures, and that product 
by the other, the last product will be the answer*! 



EXAMPLES. 



J. 2. 

Multiply 59375 by 35 39187 by 48 



7x6=35- 



415626 
5 

Prod. 2078126 



3. 
9113£by56 



* This is eyident from tbe^natuKeof numbers, since ^yery fipbftr Aunejied to-the right 
of a number increases the v;ilueof 'that number in a.teAfpId proportion. 

.f Tbexeason oftbu ru!e U Qbviou3; fiurif a given number be multiplied by any other, 
and that |>roduQt again by another, Uie last product roust be the same as if the given* 
number were multiplied by the. product -of the two multipliers. 



< ■ Mi 11 



40. What is the rule tolten (he multiplier is 10, 100, 1000, &c. ? 
rmtttiplier is a composite number, tffhai is your rule ? 

D 



1. Whtnflf 



29 



SIMPLE MULTIPLICATION. 



CASE V- 

To multiply by 9, 99, 999. 

RuLE««— Annex as many ciphers to the right of the multiplicand 
as there are figures in your multiplier, and from the number thus 
produced, subtract the given multiplicand, and the remainder 
wicc be the product. 

EZAJf FLES. 

1. Multiply 5384976 by 9999. 



53849760000 
5384976 



iCJ^ There being four 98 in the given multi* 
plier, add four ciphers (0000) at the right hand ; 

then write the multiplicand underneath, and sub- 

53844375024 tract according to the rule. 



2. Multiply 371967 by 999. 



Ans. 371595033. 



PROMISCUOUS EXERCISES. 



1; What is the product of 
237856, multiplied, by 3729 ? 

Am. 887.099.968. 



2. If 4 bushels of wheat make 
1 barrel of flour^ and the price of 
wheat be one dollar a bushel, what 
will 225 barreh) of flour cost ? 



3. Multiply 308870 by twenty 
thousand five hundred and three. 
Ans. 6.332,946.137. 



4. Multiply 876956 by 990000. 
Ans. 868.186.440.000 



5. It a man cise an hour earlier 
every day, how much useful time 
will he gain for study or labour in 
20 years, there being 365 days in 
a year ? 



6. What will be the tot^I pro- 
duct of ninety-eight millions seven 
hundred sixty-three thousand five 
hundred and forty-two, multiplied 
by the same sum ? 

Ans. 9.754.237.228;385.764. 




43. What U the rv.Uf9r mvUithfing by 9, 99, ^c, 7 
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DIVISION. 

DiTisioN is the method of finding how many times a less num- 
ber is contained in a greater ; or dividing a quantity given, into 
any number of parts assigned ; and is a concise way of perform- 
ing several subtractions. 

There are four parts to be noted in Division ; 

1* The Dividend^ or number given to be divided. 

2. The Divisor J or number given to divide by. 

3. The .Quotienty or answer to the question, which shows how 
often the divisor is contained in the dividend. 

4. The Remainder (which is always l^ss than the diyisor, and 
of the same name with the dividend) is very uncertain, as there 
is sometimes a remainder, and sometimes none. * 

SIMPLE DIVISION^ 

» 

Is the dividing of one number by another, without regard to 
their values ; as 56, divided by 8, produces 7 in the quotient : 
That is, 8 is contained 7 times in 56. 

OEHERAL RULE. 

ch side of the dividend, and write 
the divisolr at the left ha^d. 

3. Take the same number of ttie first left hand figures in the 
dividend that there are in the divisor, if they be equal to, or 
greater than the divisor ; butif they be less than the divisor, 
take one more ; find the number of times the divisor is contained 
in them, and write a figure representing the number at, the right 
hand of the dividend, which will be the first figure of the quo- 
tient. 

3. Multiply the divisor by this quotient figure, and write the 
product under that part of the dividend taken. 

4. Subtract this product from that part of the dividend taken, 
and bring down the next figure of the dividend, and place it at 
the right hand of the remainder ; then find a quotient figure, mul- 
tiply and subtract as before directed ; proceed in the same man- 
ner until all the figures in the dividend are brought down and 
divided. ' 

5. When a figure has been brought down and placed at the 
right hand of the remainder, if the number be less than the di- 
visor write a cipher in the quotient^ and bring down another 
figure. ■ * 

y 

43. What is Divistonl 44. How many parts are there in Division y and vhat 

«re they 7 45. fVhat u SimpU Division 7 46. fVhat is yovr rule 7 



28 SIMPLE DIVISION. 

Proof. — Multiply tbe divisor and quotient tog§ther, and aSi 
the remainder, if there be any, to the product : If tbe work be^ 
right, that sum will be equal to the dividend. 



1 


S 


3 


i 31 6 


■t 


89 


"la 11 


12 


To USE THE TABLE. — 
Look for the divisor or 
number by which you wish 
to divide, io the leil hand 
leroendicular column. 

Then trace the horizon- 
tal column tn which the 
divisor stands, until yon find 
the dividend or number 
nto which you wish to di- 
vide, then trace that col- 
umn to the top and you 


3 


^ 


« 


"SlO 


1, 


14 


1618 


20 32 


24 


3 




9 


1215 


18 


31 


34 


21 


IcTsi 


38 


4 


16 JO 


84 


as 


38 


•titt 


40 44 


a 


5 ISS 


SO 


39 


40 


45 


50 55 


60 


6 


36 


a 


IS 


54 


60 66 


72 


7 




49 


56 


93 


*0 11 


84 


8 






64 


,2 


801 88 


96 


Mfllbei' of timeB tbe divi- 


9 






8, 


90 99 


108 


idend. — If you cannot find 
tbe exact number into 
which you wish to divide 
n the table, look for the 
iBXt less one, and the dif- 
Ference between them 
will be what is over. 


10 


100 1»0 


yd 


11 


121 


isi 

144 


IS 

















1. Honr many times is 3 contained in 11&8I7 T 

Iwr. Diiidend. duolienl. 

3) I 7 6 8 1 7 (68605 fl?" Here we first write dffwo the 

1 5 Avidend, and making a curve oi> 

— — encii sicte, place the divisor (3) at 

S 5 . Ihe left h:nitl. fo this fttaaple, w« 

2 4 see, that ^tlie divisor, Cannot be c«n- 

' ■ " tained iu 1, the first figure of the 

1 8 dividend ; therefore we lake two 

1 8 figures, (17) and inquire bow often 

3 is conUiaed therein, which finding 

17 to be 5 times, we p'ace the 5 in the 

1 5 ' quotient, and multiply tbe divisor by 

~— it, setting; the firet figiire of the mnl- 

' 2 Remainder, tiplicalion under the 7 in Ihe divi- 

dend, 

47. How da ym prmt T/aur Kork la bt ri^ ^ ' 



SIMPLE DIVISION. ^9 

PROOF. dend, &c. We then subtract 15 from 17, 

$8605 Qaotient. and find a remainder of 2, to the right 

X3Di¥isor+2 hand of which v»e bringdown the next 

figure of the dindend/ viz. 5 ; then, we 



175817 iikquire how oiten the divisor 3 is contain 

ed in ?5, and finding it to be 8 times ; we 

ObserFB that the remain-' li multiply hj 8, and proceed as before, till 

der 2, is here added in>we bring down the 1, when finding we 

maltipljing by 3. ) cannot have the divisor in 1, we place in 

the qnotienty and bringdown 7 to th^J, 
« and proceed as at first. 

JVoU — When there is no remainder to a division, tbvqaotient is tlie absolute and per* 
feet aitfwer to the question ; but when there is a remainder, it may be observed, that 14 
goes so much towards auother time as it approaches tlie divisor; thus, if the remainder 
be half the divisor, it will go half ofa t4me mof*!. and «o on ; in order, therefore, tcfcom* 
plete the quotient, put the last remninder to the end of it, above a line, and the divibor 
below it, as in Example 2. Hence the origin of vulgar fractions, which will be treated 
af hereafter. 

The reason of the proof is plain ; for, since the quotient is the number of times the 
dividend contains the divisor, the product of tlie qiaotient and divisor must, evidently, 
be equal to thto dividend. * . ' 

As the quotient and divisor are always multiplied doripg the opemtion, a simple meth- 
od of proof is, by adding the several products and remainder, (if any) together as they 
vtand. Thus in the above example — 1 ptod. 15. . . . 

2 prod . 24 . . . 

3 prod. . .18 . . 

4 prtid 15 

Remainder 2 



# 



175617 Equal to divideml. 



2. 3. 

29) 1 53598(5296^ 6393)9 1 8763»5( 1 4 1 5a 
145 



85 
58 

279 
261 

1^8 
174 

14 



\ 



i t.i^ 



4$. When iher» U no remainder^ what is the quotient ? ;49. When there is a re" 

MatWer, io/M(isi<ffn«Nire? 59. What tceimn have ^vu for your method of proefl 



\ 



30 SIMPLE DiyiSION. 

CASE I. . 

t 

Short Division, or token the divisar does not exceed 12. 

Rule 1. Find how often the divisor is contained in the first 
figure, or figures of the dividend, setting it under the dividend, 
and carrying the remainder, if any to the next figure, as so many 
tens. 

2. Find how oft^n the divisor is contained in this dividend, and 
set it down as before, continuing to do so, till all the figures in 
the dividend are used. 

Jfote. — The work in Short Division is done mentally^ that is, divid- 
ed in the mind, and the result only written down ; whereas in Long 
DiiTision the operation is writt«a at large. 

EX ' MPLES. 
1. 

4)924 0::^ In this example, we write down the dividend, and 

draw a curve line at the left, and a straight line under* 

231 neath. We then take the first figure of the dividend 9, 

and we find that 4 is contained in 9, 2 times ; we write 

2 under the '9, and then, mentally, multiply the divisor 
by it, and the product is 8, which we subtract from 9 and the remain- 
der is 1 ; we then take the reroaindei^^ and the next figure of the 
dividend 2, and the number is 12 ; we fiflm is contained in 12, 3 times ; 
w^ write 3 under the 2 and multiply the divisor by it, and the product 
is 12 which we subtract from 12, and nothing remains; we then take 
the next figure ^ the dividend 4, and find that 4 is contained in 4 
once : we write 1 under the 4, and multiply the divisor by it, and the 
product is 4, which we subtract from 4, and nothing remains. All 
the figures in the dividend having been divided, we find that 4 is con- 
tained in 924, 231 times: 

2. 3. 

2)71935 12)1196437847636 

Quofi'«n(, 35967 — 1 remainder. 




CASE II. 

When there is one cipher ox more at the right hand of the divisor. 

m 

Rule. — It or they must be cut ofi*; also cut off the same num- 
ber of figures from the dividend, and then proceed as in case 
first : But the figures which were cut off from the dividend 

must be placed at the right hand of the remainder. 

-- 

51. JVhat is Short Division 1 52. How is it performed 7 53. When there 

are ciphers at the right hand qf the divisor, Iww do you proceed 1 
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EXAMPLES. 

2. 3. 

65(00)3794326175(68374 51 93|000)8937643|893( 

325 



544 
520 



243 
195 

482 
455 



276 
260 

1675 Remainder. 



Abr«.— To divide by 10, 100, 1000, &c., cwt off as many figures 
from the right hand of the dividend^ as there are ciphers in tbe divi- 
sor ; the left hand figures will be the quotient, and the right hand fig- 
ures cut off will be the remainder. . 



CASE III. 

r.'.. 

m 

Whtn the divmr is mch a number as any two or more figures in the 

tabh multiplied will make. 

Rule. — Divide the dividend by one of these figures, and the 
quotient by the other ; the last quotient will be the answer* 

EXAMPLE. 

1. What is the quotient of 196473 divided by 72 ?' 

1 SI ^€thod. 2(2 method. 

9)196473 8)196473 

8)21830 9)24659 

quotient^ 2728— 57 Remainder. 2728— 67 Rem. 

54. What is your rttfo, when tht-diviseris the product of any twofi eures in the mul- 
tipHeoHwiaUef 




32 SIMPLfi DIVISION. 

CASE IV. 

To divide by fractions^ or parts of a unit. 

Rule. — If the numerator or apper figure, is a nnit^ miiltiply 
(he giYen namber bj the denomiDatOr, or under figure, and the 
product will be the answer : But if the numerator is more than 
a unit, multiply the giveu number by the denominator, and diyid# 
the product by the numerator. 



1. Divide 848 by | 2. Divide 496 by f 

4=denoniinator. . 8=denom. 



Jbu. 3392 Numerator, 3)3968 

]322| Au. 

fC3^ When the divisor is a whole number and a fraction — 

Multiply the whole number of thediyisor by the denominator of 
the fractional part, and add the nomerator to the product for a new 
divisor ; then, multiply the dividend by the denominator of th« 
fraction for a new dividend ; lastly* divide the new divid^kl bj 
the new divisor^ and the quotient will be the answer. 



1. Divide 693 by 24^ 
24||699 g^ We multiply 24, fhe whole number of 

4 4 the divisor, by 4, the denominator of the firac- 

tional part, and «dd Ihe mmerator 3 to the pn>d-^ 



99)2772(28J!fi9.«]€l,and the sum Is 99 ;— ^ive then multiply the 4i 
198 vidend 693 by (he denominator of the fraction, and 
the product is 2772 ; — lastly, we divide 2772 by 

7^2 99, and the quotient is 28 ; consequently 24 j 1are 

792 contained in 693, 28 times. 

2. IMvide 6376 by 5| "^Jku. nS9j\. 

3. In one rod there are 5^ yards ; how many rods are there in 
1760 yards? Au. 320. 

4. What is the quotient of 10142, divided by^'i 

55. Horn do you divide byfraeHons ?■ 56. HoWf wken the dm$9ru awhoU iMcm- 
Ursmdjrmetun7 
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FEDERAL MONEY. 

Federal Money is the coin of the United States, established 
by Congress in 1786. The Gold Coins are the Eagle, Half 
Eagle^ and Quarter Eagle. The Stiver Comis are the Dollar, 
Half Dollar, Quarter Dollar, Dime and Half Dime. The Cop- 
per Coins are the Cent, i^nd Half Cent. Mill is only imaginary, 
there being no Coin less than a half cent. The denominations oJf 
Federal Money are Eagles, Dollars, Dimes, Cents and Mills. 

10 Mills y (Cent c.) 10= t cent 

10 Cents f® JDimc d.f 100= 10= 1 dime 

lODimesi § iDollar^WD.l 1000= 100= 10= 1 dollar 
lODollars) ^ vEagle E. ^ 10000=1000=100=10=eagle 

In keeping accounts, and in reading Federal Money, eagles and 
dimes are not named ; eagles being read tens, &c. of dollars ; — 
and dimes, tens of cents. Dollars are separated from cents by 
a point or comma ;-r-all the figures at the left hand of the point 
are dollars — the two first at the right^ hand are cents, and the 
third is mills. When there is a fourth figure, it represents tenths 
of milU^tbe fifth, hundredths of mills, &c. Thus, $25,1525- 
are read twenty-five dollars, seirenty-fiye cents, two mills, and 
five tenths of a mill. 



Pure. JSiandard, 


247»5fn. 


270 grs. 


123.75 


135 


371,25 


416 


185,625 


208 


92,8125 


104 


74,25 


B3,2 


37,12$ 


41.6 


18,5625 


20,8 


ao» 


208 


104 


304 



* By au act of Congress it was resolved, that there should be~ 

Two Gold 5 1 . The Eagle = $10 weigblx 

coias; viz. ^2. The Half Eagle = 6 

SI. The Dollar z= 1 

2. Half Dollar ~ .50ct8. 

3. Quarter Dollar z= ,25 

4. Double Dime == ^0 

5. Dime := ,10 

C Half Dime =: ,05 

Two Copper (1. The Cent zrz ,10 mills, 

coins ; viz. { 2 The Half Cent == ,05 

Any 8U31 in Federal Money may be read either in the lowest denomination, or partly 
in the higher, and partly in the lowest; thus, ${^4,321 n:ay be read 54321 mills, or 5432 
cents 1 mill, or 543 dimes 2 cents 1 mill, or 5 eagles 4 dollars 3 dimes 2 ceiks 1 miii; all 
which denominations may be easily distinguished by the decimal point, thns — 

£ ' D, d. c. m. - 

6,4,3,3,1. 

The method best adapted to practical purposes, and which has been sanctipoed by |i 

law of the .United StatH.s, is the decimal form of expression by a decimal point, making 

the dollar the money unit. Dollars, therefore, will occupy the place of units, i^nd the less 

denominntions will be decimal parts of a dollar, and distiMKuisbed by the decimal point^ 

' ■ ■ — — — — ■ ' ■ . , . 

67. What ia Federal Money ? 58. What are the different denominaiitms ? 

59. IVh^ denominotiona are named in keeping accounts ? — ^^-60. How are dollars 

separated from cents ? 61 . What are the fi^rea at the Ufi, aaoA ai iht, *i«W. ^S <Nfc 

fointi # 

E 



34 FEDERAL MONET. 

Note 1. To write anj camber of cents les tiian ten — ^Write m 
figure representing the nnmber of cents, then write a cipher at tbe 
left band in the ten^s place. Five cents are written thi»— ,05. 

2. To write any nnmber of miils leas than ten, when there are no 
cents in the sum — Write a figure representing the nnmber of mills, 
then write two ciphers at the left hand in the place of cents. Fire 
mills are written thasi — ,005. 

3. Tarts or fractions of a cent are sometimes used instead of mills 
and tenths of a mill ; as ,12^ cents for ,125. — fiSf cents ,0625. 

|C7* As Federal money increases In a tenfold proportioD, the 
rales for addition, sabtraction, mnltip]icatioa,anddiTisioDof sim- 
ple numbers, are applied to Federal Money. The rules for the 
operations in Decimals are strictly also applicable. [See DedauU 
FraetUms.] 

REDUCTION OF FEDERAL MONET. 

The method of changing or reducii^the denominations of Fed- 
eral Money is Tery simple, and needs perhaps no illostration, 
were the scholar always presumed to comprehend the preceding 
observations. In any case, the frilowing concise rules will be 
easily understood. 

RULES. EXAMPLES. 

GtVAt Ab. RtdueU, 

1. To reduce doUan to eenU : Add two > ^^^ ^^^^^ 



ciphers to the given number. 

:25000 mills. 



2. To reduce dollars to miUs : Annex > s^k^-.* 



three ciphers to the given number. > 

3. To reduce any 9um of several fe«^«*) «ig 24=1224 cents 
to the lowest denaminaiian mentioned: Readi *i2'245=12245m'll' 
the whole sura in the lowest denomina-C ^ *125= 125m'lls' 
tion. ' y ' ~" • 

4. To reduce cents to dollars : Cut off\ 

the two tight hand figures of the given f Cents. c. 

number, which will be cents — ^those re-( 1275=^12,75 
mainiog on the left are dollars. ^ 

5. To reduce mills to dollars : Cut off 1 

the three right hand figures ; those atf Mills. c. m. 

the left are dollars — ^tfae two first on tfaei 75125=}75yl2,5 
right are cents, the third mills. ^ . 

62. How do you toriie a number of cents less than 10 7 ^63. How is a less nttm' 

her if mUls (han 10 written 1 — -€4- How are dollars reduced to cents emdto miUs ?— 
j6d' How do you reduu eenit or>miUs to dollars f 
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REDUCTION OF OTHER CURRHNCIES TO FEDERAL MONEY, &c» 

CASE I. 

To reduce Lawful Money ^ or the Currency of ^ew-England^ Vir- 
ginia^ Kentucky J and Tennessee^ to Federal Money — the dollar 
being 6 shillings. 

Rule. — As the value of a dollar is equal to three tenths of a 
pound, when pounds are given to be changed, annex three ciphers 
to the sum, and divide the whole by 3; the quotient is the answer 
in cents* 

EXAMPLES. 

1. Change £523 to Federal Money. 

3)523000 

174333^ cts. Ans. 1743 dolls. 33^ cents. 

2. Change £29 ta Federal Money. Ans. $dQ 66^ cents. 

When pounds and shillings are given v to the pounds annex half 
the number of shillings and two ciphers, if the nuaiber of shillings 
in the given sum be even ; but if the number be odd, annex half 
the number, and then 5 and one cipher, and divide by 3 ; the 
quotient is the answer in cents. 

EXAMPLES. 

1. Change £59 18^. to Federal Money. 

,3)59900 

19966| cts. Ans. J 199 66^ centt. 

2. Change £93 13^. to Federal Money. 

3)93650 

31216| cts. Ans,$3i^ 16| cents. 

Change the following sums, viz. 

£. ^. dolls, cts. 

3. 129 13 Ans, 432 16| 

4. 63 15 212 50 

When there are shillings, pence, &c. in the given sum, annex 
for the shillings as before directed, and to these add the farthings 

66. How U laviful money changed into the federal currency ? H(no, tvhcn there 

are different denominations, as pounds, shUUngs, pence, 8fc. 1 



1 



36 FEDERAL MONEY. 

in the giren pence and farthiflgs, observing to increase their 
nunri>er by one when they exceed 12, and by two when they ex-' 
ceed 37, and divide as before. 

EXAMPLES. 

1. Change £21 8#. 4|(/. to Federal Money. 

3)21419 4 is annexed to the pofrods for half 

the shillings, and 19 for the fartbings^ 

7139| cents. in 4^d. am! excess of 12. 

JIns. p\ 3^1 cents. 

£. Change £721 Bs. lliJ. to Federal Money. 

In this example, 4 is annexed to the pounds for half 

3)721497 the even shillings, and 47 for the farthings in Hid. 

— -^- and excess of 37, and then 5 is added to the %nre next 

240499 cts. to hall the shiiiiogs, making it 9 in place of 4 for the 

odd shilling. 

Ans. $2404 99 cents. 

3. Change £24 1 U. l^d. to Federal Money. 

Ans. $81 94. 

4. Ckang8£2001 1^. S^d. to Federal M^ney. 

Ans, $6670 21 f 

CASE 11. 

To reduce ^ew-York and Morth- Carolina Currency to Federal 

Money — the Dollar being 8 shilUngs. 

Rule. — ^Add a cipher, and divide by 4.* 

j{oie. — If there are shillings, pence, 6i,c. given in any case, they 
must always be reduced to the decimal of a pound, and annexed to 
the given pounds before dividing by 3, &c. ; and in all such case9 
three figures must be cut off at the right hand for decimals of a dollar. 

EXAMPLES. 

1. Reduce £44 New-York currency to Federal Money. 

4)440 

110 Ans, $110. 

2. Reduce £24 12*. 'to Federal Money. ^n«. $61 50. 



* As a dollar is equal to four-tenths of !& pound, di voiding pounds, or pounds and deci- 
mals of a pound, by 4, must, evidently, give dollars, cents and mills. 




68. What is ymur rule for changing Mw-Tork cutrtney, fye* to Federal MonJty t 

■f r 

% ■ 
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CASE IIL 

To reduce Pentm/bania^ New-Jerseyj Delaware^ Maryland^ and 
Ohio Currency to Federal Money — the dollar being Is, 6d. 

RuLG. — Multiply by 8, and divide the product by 3, the quo- 
tient will be the answer.* 

EXAMPLE. 

Reduce £243 New-Jersey to Federal Money. 
8 



3)1944 

648= federal money. Ms. $648, 

CASE IV. 

To reduce South-Corolina and Georgia Currency to Federal Mon^ 

— the dollar being 4». 8d. ' 

Rule. — Multiply by SO, and divide the product by 7, the quo- 
tient Will be the answer. f * 

EXAMPLE. 

Reduce £300 Souih-Carolioa and Georgia to Federal M^ey. 

300 
30 



7)9000 
^ 1 285,7 l,4f= federal. .^ns, ^1286, 71,4-|. 

CASE V. 

To change Sterling into Lawful Money — the dollar being 4s. 6d, 
Rule. — ^Add J to the Sterling — the sum will be lavirful. 



— ■ — ^ / 

* As a dollar is equal to thiee-eighths of a pouod, dividing by j, or which is the same, 
multiplying by 8 and dividing the quotient bj^ 3, must give dollars, cents and mills. 

t As a dollar is equaf to seven-thirtieths of -a pound, dividing by jr or which is t|ic 

*ame, multiplying by 30 and dividing the quotient by 7, must give dollars, cents and mills. 

■ 

69. Whaiis ike rule for ehmnging Pennsylvania^ Sfc to the same currency ? 70. 

How is Georgia and Sovth'CaroKna currency changed 7-^—11, How is sterling re- 
dueed to lawful money ? 
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EXAMPLE. 

Id £347 Sterling, how much Lawful? 
3)347=8terling. 
115 13 4 added. 



462 13 4=lawful. ^ Ans. £462 13 4, 

CASE VL 

To Change Lawful to Sterling Money. 
Rule. — From the Lawful subtract i^ the remainder will be 



Sterling. 



example. 



Keduce £462 13 4 Lawful to Sterling. 
4)462 13 4:==.lawful. 
115 13 4 subtract. 



347 00 0=8terling. Jins. £347. 

CASE VIL 

To change Canada and .Nova- Scotia Currency to Federal Money---^ 

the dollar being 5 shillings. 

Rule. — As the value of a dollar is equal to one-fourth of a 
pound,.multipIy the sum, when in pounds, by 4, for dollars. 

When there are shillings, &c. reduce the given sum to pence, 
annex two ciphers, and divide by 60, for cents. 

examples. 

1. Change £36 Canada Currency to Federal Money. 

36 
• 4 

Ans. 144 dolls. 

2. Change £528 12^. 6d. Canada Currency to Federal Money. 

20 Or thus, 528 
4 



10572^ 



12 2112 

— 10 shill.= 2 




610; 126870010 2*. 6d.= 50 - 

211450 cts. ^ 2114 50 

Ms. ^2114 50 cts. 

72. Lawful to Sterling ? 73. How is the currency of Canada and Nova-8colia 

changed to federal mipfiey 1 
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CASE VIII. 

To r$duce English or Sterling Money to Federal Mor^y. 

Rule. — Multiply English money by 40, — divide the product 
by 9, and the quotient ^ill be dollars, or dollars, cents and mills.* 

EXAMPLE. 

Reduce £100 English to Federal mpney. 

£ 1 
4 



9)4 



4 4 4 , 4 4 i Ans. 



■FAB]bB, 

Shewing the rates at which the following foreign coins and currencies 
are estimated at the Custom- House of the United States y 

Pound sterling of Great-Britain, - - . ^4,44 

Pound of Ireland, - - - , - 4,10 

Lfv re tournois of France, - .. - - ,18^ 

Franc, do. - * - - - - ,182 

Silver Rouble of Russia, - - - - ,75 

Florin or Guilder of the United Netherlands, - ,40 

Mark Banco of Hamburg, - - - - ,33 J 

Rix Dollar of Sweden and Denmark, - - l,Oo 

Real of Plate of Spain, - - - - ,lo 

Real of Vellon of do. - - -. ^05 

Mijrea of Portugal, - - - 1,24 

Tale of China, ----- 1,48 

Pagoda of India, - - - - - 1^84 

Rupee of Bengal, - r - - . ,50 

Note. — Any number of either of the above ooios or currencies 
may be easily reduced to Federal money, by multiplying the value of 
one in cents by the given number, and the product will be cents. 



« A3 a dollar is equal to nine fortiethg of a pound, therefore multiplying by 40, and 
dividing the product by 9, must give dollars, cents and mills. 



74. How M gterhn^ money reduced to federal 7 76. fVhai is the value in federal 

money of the pound sterling of Great-Britain! 76. Cfthe IrishpoundT- -77. Of 

the Wore tournois of France 7 78. Cf the silver roubU of Russia 7 79. Of 

the taU of China Q^^-^^^^O. And of the rupee of Bengal 7 
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COMPOUND ADDITION. 

CoHFotTRD Adsitiok IS the adding tc^etber of several num* 
ben having different denominations, as, pounds, fhilii^, pence, 
&c. ; tons, handreds, quarters, &c. 

RULE. 

1. Place the numbers, 80 that those of the same denomina- 
tion may stand directly under each other. 

2. Add the first column or denomination together as in whole 
numbers ; then divide the sum by as many of the same denomin- 
ation as make one of the next greater, setting down the remain- 
der under the column added ; carry the quotient to the next 
superior denomination, continuing the same to the last column, 
which add as in simple addition.* 

Proof. — The same as in simple addition. 

1. MONEY. 



J 


[UV» 


B UJ 


^CttCCl 


EXAMPLES. 


ucc f^g^ ^ 


*/ 






1. 






2. 




E. 


n. 


d. 


c. m. 




D. c. 


m. 


7 


3 


8 


9 5 




375 






2 


I 


2 5 




29 18 




9 








5 




7 18 


5 




3 


6 


2 6 




199 18 


7 


7 


1 


4 


8 


1 


SO 01 





24 1 10 3 



* The reason of this rale is evident from what has been said in addition of simple 
numbers: for in addition of money, at 1 in the pence is equal to 4 in the farthings ; 1 in 
the shillings, to 12 in the pence; anrl 1 in the pounds, to 20 in the shillings;— therefore, 
carrying as directed, is arranging the money arising from each column, properly, in the 
scale of denominations : and this reasoning will hold good in the addition of compound 
numbers of any denomination whatever. 




«1 . ff^hai i» Cimpound Additim 1 82. What is the rule ? — -83. What tht 

infihod of proqf 7-1^—84, Hov many mUls^ ^c, mrt iher4 in «n eagl4 ? 
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Table of English JUoney. 

4 Farthings ) i Penny, marktdyqrs, A 

12 Pence Vmake onek Shilling^ t. 

20 Shillings r ( Pound, £, 

NoTE.....issl fiirtliiBg, or quarter of any thing. 
i|r=:2 farthingi, dt half of any thing. 
ImiS farthingf, 09 three quarters of any thing. 



20 pence make^.l dSllOO - - - - «.8 dAi 60 - - - -£3 $.0 

30 - - - - 2 6<110. - - . 9 2< 70 - - - . 3 10 

40 - - - - 3 4h9e - - - - 10 0| 80 - - . - 4 

60 - . - - 4 2|240 - - . , ^ 0} 90 .' - - - 4 10 

60 - - - - 5 0| 20 8hiil.make£l «.0|100 - ---50 

70 - - - - 5 10| 30 - - . - 1 10! no - .. - 5 10 

80 - - - - 6 8$ 40 . - - - 2 ol 120 ^ ... 6 

90 - - .' - 7 ef 60 . - -' - 2 lohso . - - . 6 10 

^ . . ^. x^ . -^^fc t _ 



snutnm. 



1. 



£. 


s. 


d. 


47 


17 


11 


24 


13 


9 


36 


to 


6 


21 


15 


7 


17 


14 


6 


15 


11 


5 


10 


10 


2 



fjff* In this example, ^e begin by placing the 

nambers of one denomination under each other, 

that is to say, — pounds under pounds, shillings 

under shiUiHgs, and pence under pence. NVe 

then begin with the least denomination, which is 

pence, and find the amount to be 46, which we 

bring into shillings by dividing theni by 12— we 

write the remainder 10 under the column, and 

————— carry the quotient 3 to the column of shillings ; 

AnsA14 13 10 we then find the amount of the column of sbil- 

I lings to be 93, which we bring into pounds by 

126 16 11 dividing them by 20 ; we write the remainder 

13 under the column of shillings, and carry the 



Prf.174 13 10 quotient 4 to the pounds; we then find the 

amount of the column of pounds to be 1.74, 
which we write under the column ot pounds, and find the answer to 
bel74£. 13s. lOd. 



85. \\hat is n farthing ? 86. Repeat the tftble of Enf^ish Jlfon^y.— S7. JEfcfia 

many pence ond farthings are there in a pound ? 

F 



\ 
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£ 

847 

491 
59 

747 



«. 
11 
19 
6 
16 



2. 

d. 
11 

6 
10 

1 



3. 



art. 
1 
1 

2 



£. 


t. 


d. 


915 


10 


10 


64. 


9 


9 


419 


2 


10 


491 


17 


6 


76S 


17 


6 


9 


16 


11 



on. 

2 

1. 

2 

1 

1 

S 



2. TROY WEIGHT.* 



0^ Bj tiiis weight are weighed Gold, Silrer, Jewels, Electaaries, 

< and all Liqaora. 

Tabk. 

24 drains g*^-) C Pennyweight, marked, pwf, 

20 Pennyweights >iukb oi(e< Ounce, oz. 

12 Ounces ^ ( Poond, K or:{6. 











EXAMMJSS. 




« 








1. 


f 




2. 






3. 




ft. 


oz. 


pwt 


ft. 


oz. pwt 


grt. 


ft. 


oz. pwt. 


gn- 


767 


10 


17 


649 


11 19 


20 


859 


6 15 


20 


S9 


6 


9 


32 


9 6 


5 


437 


10 17 


22 


417 


11 


16 


841 


10 11 


20 


642 


3 7 




935 


9 


8 


473 


9 4 


9 


788 


9 4 


23 



* The original of all w«igbts used in England, was a grain or kernel of wheat, gather* 
ed oat of the middle of the ear, and, being well dried, 32 of them were to make one 
pennyweight, 20 pennyweights one ounce, and 12 ounces one pound. But in latter timta 
it was thought sufficient to divide the same pennyweight into 24 equal part8« still called 
grains, being the least weight now in common use ; and from thence the renare com- 
puted. 
^ ; _ ■ ■■■ I ■ ■ * 

€S. WhatU Troy WHgM ?-<— 89. WM arc it^ ^womimtivnt ? 
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NoTE.-^oM is tried by fire, and reckoned in carats^ or the 24th 
part of any quantity. Such gold as will abide the fire without loss is 
accounted 24 carats fine ; if it lose 2 carats, it is called 22 carats fine, 
&C. A pound of silver which loses nothing in trial, is 12 ounces fine. 
AHoy is the base metal mixed with gold or silver, which abates its 
fineness. ^[^ 175 Troy oz. are eqfual to 192 Avoirdupois oz., add 
176 lbs. Troy are equal to 144 lbs. Avoirdupois. 1 lb. Troy =6760 
grains, and 1 lb. Avoirdapoi8=£:7000 grains. 

3. AVOIRDUPOIS WEIGHT. 

0:^ By Avoirdupois are weighed all coarse and drossy goods, gro- 
ceries, bread, tallow, hay, leather, and all metals, except gold and 
silver. 

Tabk. 



16 Dramff, 
16 Ounces 
28 Pounds 
4 Quarters 
20 Hundred ^eight 


( 


> MAKT. 


1 

ONE 


Ounce, marked oz. 
C Pound, U>- 
? Quarter of a hund. wt. qr. 
f Hun. weight, 1 12 lbs. Cwt. 
^ Ton, T. 






EXAMPLES. 




1. 




2. 




3. 


lb. oz. dr. 
19 13 12 
21 9 6 
4 15 15 
fi2 10 5 


T. 
59 
6 
45 
57 


cwt. qn. 
18 2 
17 1 
11 3 
16 2 


lb. 
17 
21 
25 
19 


T. cwt qn. lb. .oz. dr. 
91 17 2 25 13 15 
19 9 17 10 12 
14 13 2 9 11 
47 11 3 19 14 

• 



Note.— rlir Avoirdupois Weight, several other denominations are 
used in particular goods, viz. 



Abbl.ofPot AilMs, s= SOO Ibi. 

AbbLofPork, sss 320 lbs. 

Abbl. ofBee^ = 220 Ibt. 

A quintal of Fish. = 112 lbs.. 

12 partioular tbinp* = 1 dozen. 

12 dozen, =s 1 gross. 



144 dozen, . ass 1 

20 paiUcular things, = 1 

5 .do. do. =s 1 

24 sheets of paper, =t 1 

20 quires, = 1 



great gross* 

score. 

tally. 

quire. 

ream. 



90. Wkaiita Carai 1—. — ^91. Wltat i$ iht difference beiween Troy ondAvoirdu- 

foial 92. V^haiulhevaetf AvmrdupviBi 93. Reptat 1h» talkU. 94. What 

otkir dmommoHom eart MUd m Aaoirivfoit ? . 
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COMTOUND ADDITION. 
4. APOTHECARIES' WEIGHT, 



^ff^ By this weight, apothecaries and physicians mix their medicines 
«-*hul tbej b«y and sell their commodities by aroirdupois. 



20 Grains, 
3 Scraples, 
8 Drams, 

12 Ounces, 



grs. 



Tdbk. 



HlKib OKB, 



Scruple, marked^ B 

Dram, 3 

Ounce, , 8 

Poand^ Ik 



EXAMPLES. 



1. 



2. 



3. 



3 


d 


Sf' 


3 


3 


9 


gf- 


ft 


3 


3 


9 


gr. 


9 


1 


17 


10 


7 


2 


19 


12 


11 


6 


1 


1& 


3 


2 


14 


6 


3 





12 


4 


4 


1 





IS 


6 


1 


17 


7 


6 


1 


17 


91 


10 


7 


3 


16 


4 





6 


9 


5 


2 


12 


4 


8 


1 


2 


Id 


3 


1 


7 


8 


3 


1 


11 


9 


6 


3 





7 


5 


2 





7 


4 





4 


3 


4 


6 


2 


9 






•* 




— 







































5. CLOTH MEASURE. 



Tabk. 



in. 



£| Inches, 
4 Nails, or 9 inches, 
'4 Quarters, or 36 Inches, 

3 Quarters, or 27 Inches, 
$ Quarters, or 46 Inches, 
6 Quarters, or 54 Inches, 

4 Quarters, 1 In. & |, or 
37 Inches and one 5tb, 

3 Quarters and two- thirds, 



r 



ttAKG 01VE< 



Nail, marked, n. or na. 
Quarter of a Yard, qr. 
Yard, Yd. 

EH Flemish, £. Fi. 

EH English, £. E. 

Eli French, £. Fr. 



EW Scotch, 
Spanish Var. 



E. Sc. 



dS. ITAa^tf^Aeu^oQf ^poMecariM* Weighil 96. Pf^hnt are Ua denmninoHom f 

— 97. What art ike varieties in Cloth Metitute ? 



COMPOtJND ADDITION. 



4& 



1. 



Vd. 


qr. 


•VI 


76 


2 


S 


3 


S 


1 


42 


S 


$ 


67 


2 


2 




• 



EXAMPLES . 




2. 




EE. 


qr. 


n. 


91 


3 


2 


49 


4 


3 


6 


2 


3 


84 


4 


1 















3. 




E.Fl. 


qr. 


n. 


75 


2 


1 


7 


1 


3 


84 





2 


76 


2 


3 


^ • 



J^ote. — The Scotch allow one EDjBrlish yard in every score yards. — 
All Scotch and Irish linens are boug^ht by the English or Americao 
yard, which are the same^ and all Dutch linens by the Ell ("iemish ; 
but are all sold in America by the American yard. 



6. LONG MEASURE. 

fX^ The use of Long Measure is to measure the distances of places, 
or any thing, where length is considered without regard to breadth. 



Table. 



3 Barley-corns, har,'\ 

12 Inches, 

3 Feet, 

5J Yards, or 1 6 J feet, 
40 Rods, Perches or Poles, 
or 132 Paces, 

8 Furlongs, 
60 Geographical, or 69^ 

statute miles, 
360 Degrees^ 



>HAKE ONE« 



Inch, marked, in. 

Foot, /(. 

Yard, yd. 

Rod, Perch, or Pole, pal. 

Furlong,!^ . fur. 

Mile, mile. 

Degree, deg. or • 

^ Great Circle of the Earth. 



ii 't i i rt i—i 



98. VThai is long Meitture ?-^^. iitpuit fAe table 1 



4S 
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EXAMPLES. 












f. 






2. 








3. 






Pol. 


ft. 


in. 


mi. 


far. 


Pol. 


Deg. 


mil. 


fiir. pol. 


ft. 


in. bar. 


12 


11 


10 


9 


7 


S6 


759 


56 


6 29 


15 


10 2 


9 


10 


9 


7 


3 


19 


217 


39 


1 36 


11 


6 1 


8 


12 


11 


4 


1 


24 


497 


63 


7 24 


9 


8 I 


1 


15 


1 


6 

f 


5 


12 


562 


17 


11 


13 


00 


( 





Note. — DistaDCc^s are also measured with a chaui, 4 rods long, con- 
taining 100 links. 



25 links 
100 linki 
10 chains 
8 furlongs 
4 inches 
6 polntB 



1 link. 

1 pole. 

1 chain. 

I furlong. 

1 mile. 

1 hand.* 

1 line. 



I 



12 lines = 1 inch. 

18 inches = 1 foot. 

6 feet = 1 fathom.f 

3 miles ^ 1 league. 

5 feet =s 1 geometrical pace. 

66 feet =s iGunter't chain- 



*60 Seconds 
60 Minutes 
24 Hours 
7^ DajTS 
4 Weeks 

13 Months 1 day & 6 hours, 
or 366 days & 6 hours^ 



7. TIME. 






Tabk. 




• MAKE ONE • 


ft 

r Minute, marked 
Hour, 
Day, 
Week, 
Month, 


9. fn. 

h. 

d. 

w. 

me. 


J 


Julian Year, 


Y. 



* Used in measuring the height of horses. 

f Or French toise. used in measuring the depth of water and cordage, and is equal to 
6 feet 4 inches English measure. 

^ » ■! ■ — i I. I I I I I . II I !■ I I > II I I I I , 

100. hihhai other way are distances measured 7 101. What u a dkatn ?— — 102. 

What ajurhnr ? 103. A fathom 1 104. What is a league 7 105. Whai 

if m ffgimeinetapact ?^^106. WhtA art the divisions <f time 7 



s 



A 


1 
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• 


- 
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EXAMPLES. 












« 






1. 






2. 








3. 








W. 

3 
1 
2 
3 


d. 
6 
5 
3 



, h. m. 8i 

22 57 42 

19 31 28 

17 9 15 

9 17 58 


T. mo. d. 

19 10 19 
7 9 27 
4 8 16 
1 11 14 


Y. 
57 
4 
29 
46 


mo. 

11 
8 
9 

10 


w. 

3 

1 

2 

2 


d. 
6 
1 
3 
5 


h. 
23 
19 
17 
11 


m. 
29 
45 
18 
50 


8. 

55 
38 
19 
IS 



4f 



Note. — The civil Solar jear of 365 days being short of the true, 
by S/l 48m. 57^. occasioned the beginning of the year to ran forward 
through the season nearly ope day in four years ; on this account, 
Julius Caesar ordained that one day should be added to February 
every fourth year, by causing the 24th day to be reckoned twice ; 
and because this 24th day was the sixth, (sextilis) before the kalendi 
of March, there were in thb year two of these sextiles, which gave 
the name of Bissextile to this year, which being thus corrected, was^ 
from thence, called the Julian year. 



8. MOTION, OR CIRCULAR MEASURE. 

0^ This measure is used in reckoning latitude and longitude ; also 
in computing the revolution of the earth and other planets round 
the sun. 



Tabk. 



60 Seconds (") ^ 

60 Minutes ^ 

30 Degrees 
12 Signs, or 360 degrees, 



HAKE ONE 



Minute, / ' 

Degree, • 

Sign,' s. 

Circle of the Zodiack.* 



* The Zodiack is the great circle of the Sphere, containing the 12 signs, through which 
the San appears to pass in a year. ' 

107. WTud is the origin of the Julian Year ?«--.108. Whaiis a decree ? 109. 

VnMtisth4iu9</iheMUof MoHon'i 
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EIAIIfI.ES. 





1. 






2. 






3. 







/ // 


tig. 





/ 


fl 


ng. 


O 


/ n 


"' 17 


55 48 


10 


6 


37 


49 


104 


7 


26 16 


1 


ST 51 


103 


T 


25 


78 


648 


5 


27 4 


29 


Id 45 


14 


8 


26 


11 


293 


6 


17 13 


Id 


19 37 


72 


4 


3? 


17 


138 


3 


38 24 






157 


6 





47 


498 


5 


42 19 






V 








• 








« 






1 


V 









9. LAND OR SQUARE MEASURE. 
Q;/^ By this are measured things that have both leng^th and breadth. 

TokXt. 

144 Inches make o»e Square Foot. 

9 Feet .•••.. Square Yard. 

30i Yards, or ) g«.«,^ pm-» 

272I Feet \ ^^'^"^ ^^^^- 

40 Poles; . . . Square Rood. 

4 Roods, or 160 Rods, or \ c . 

4840 Yards, ( ^^"*'® ^^'^®; 

640 Acres . . • . . Square Mile* 

EXAMPLES. 

1. 2. 3. 

Pole. feet. inch. Yard. feet. inch. Acre. rood. pole, feet inch. 

35 179 137 28 7 119 366 3 37 245 128 

19 248 119 9 3 75 ^ 29 1. 20 93 25 

12 96 75 29 9 l^ 416 3 31 128 119 

13 liO 122 4 8 62 37 1 19 218 20 



I 



110. ff^hai is a poU in Square Measure ?---« 111. Wha$ a fiat I 113. Hoif 

many ^ards in an acre ? I 



COMPOUND ADDITION. 
10. SOLID MEASURE. 
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(t;7* This Measure is used to measure things that have length, hreadth 

and thickness. 



Tabk. 

9*728 Inches 

27 Feet . - . - 
40 Feet of round timber, or 
50 Feet of hewn timber, 
128 Solid feet, i. e. 8 in length, 4 in 
breadth, and 4 in height, 



make one 



Foot 
Yard. 



Ton or Load^. 
Cord of Wood. 



1, 

Ton, A. in. 

29 46 1229 

12 19 64 

18 11 917 

19 8 1002 



EXAMPLES^ 

Yard lit. in. 

75 22 1412 

9 26 195 

3 19 1091 

28 15 1722 



3. 

Cord. ft. in. 

37 119 1015 

9 110 159 

48 127 1017 

8 125 956 



Note. — 16 solid feet are called a foot in measuring wood, and 8 
feet a cord. Also, S4} solid feet are called a perch in measuring 
stone. 



11. WINE MEASURE. 

9::^ All brandies, spirits, perry, cider, mead, vinegar, hone j and 

oil, are measured hy wine measure^ 

Tabk. 



4 gills, (gi.) ^ 




^ pint, . marked, 


Pt- 


2 pints. 




quart. 


qt. 


4 quarts. 




gallon, 


gat. 


4l| gallons, 


• MAKE ORE < 


barrel, 


bar. 


63 gallons. 




hogshead, 


hM, 


2 hogsheads. 




pipe, or Jbutt, 


P. or B. 


2 pipes, or 4 hogsheads, , 


I ton, 


T. 



1 13. What is a foot in Solid Meeuure ? 114 What is a cord qftoood ?— — 116„ 

How manifffeet of timber in a ton 7 116. What is a perch ?— -1 17. What ar$ fH»' 

^knomnaiioM of Wine Matswre ? 

G 



Vo 



COMPOUND ADDITION. 



1. 

BU. gal. qt. at 

S7 29 3 1 

9 17 2 1 

4 28 

32 19 1 1 



EXAMPLES. 

2. 

Hhd, gal. qt. pt» 

51 53 1 1 

27 39 3 

9 18 1 

9 2 1 



3. 

Ton. hbd. gal. at 

87 2 37 2 

19 1 59 1 

28 2 

19 47 1 



Note. — ^The wine gallon containa 23 1 cabick inche*. 
13 . ALE OR BEER MEASURE. 



TMt. 



t pints, pi." 

4 qqarti, 

8 galioiis, 
8^ gallops, 

9 gallon9» 
2 firkins, 

2 kilderkins, 

1^ t)arre1, or 45 gallons, 

2 barrels, 

3 barrels, or 2 Hhcls. 



^MAKE ONE* 



' quart, marked, qt. 

gallon, gal. 

firkin of Ale in London. A^fir, 
firkin of Ale or Beer, fir, 
firkin of Beer m Lond. E.fir, 
kilderkin, kiL 

barrel, har. 

bogshead of Beer. IQid. 

puncheon, fu%. 

butt, ftult 



EXAMPLES* 



1. 

A.B. fir. gaL 

49 3 7 

26 2 3 

^ 4 

17 3 



, 2. 

B>B> fir. gal. 

29 1 8 

19 3 5 

16 3 

9 1 8 



3. 

Hhd. gal. qt. 

379 63 3 

79 2 

121 67 8 

467 19 1 



Note.-— Tbe beer gallon contains 282 cubick inches. 



'tis. Hwi moK^ tuhick inckes are then in a ^^t$tlon qf' tnne ; ' tmd how many m a 
jroUon qf bur ?—— 119. What are the divitionsin AU or Beer Measure 7 



COMPOUND ADDITION. 
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IS. DRY MEASURE. 



2 pints, 

2 qaarts, 

2 pottM, 

2 gaiioDS, 

4 peck^v 
i bnsfieU, 
2 strikes, 
f Cddtis, 
4 quarters, 
4^ quarters, 
b quarterby 
2 wejs, 



1. 

Qr. bu. pk. qt 

64 7 3 7 

9 4 15 

19 6 S 1 

4 2 



Table. 



?'0 



^MAKE Offfi 



f Goods, sach^ as Con, Seeds, 


1, Coals, &c. 


-4i 


' quart, noiarked, 


1 


pottle, 


pot. 


gallop, 


gal. 


peck, 
busbel^ 


pk. 


bti. 


' (Strike, 


$tr. 


cootny 


C0. 


qtiarter, 


}h 


chAldpotl, 


6h. 


chaldroo in London. 


wey, 


««y. 


L last, 


kuU 



EZAMPtES. 

2. 

Ba. pk. qt. pt 
37 3 5 1 
19 3 7 '0 
16 S .1 
5 16 1 



3- 

Cha). ba. pk. qt. 

37 27 3 6 

6 S9 1 7 

15 30 

4 II 3 



V. 



Note, — A Wincliester bushel is 18^ inches in diameter, 8 inclieB 
4eep» and contains 2,150f cubick inches. 



,^u- 



0^ A barrel of Mackerel^ and other barrelled fish, bj law in NeW' 
Hampshire, is to contain net less than 29, nor more than 30 gallons. 
In Massachusetts, it is 30 gallons. In Connecticut and N^w-York, 
the Shad and Salmon barrel, must contain 200 lbs» 



■tlMHMkaidM.adifciMABBMMM.iMPi 



130. What is ths use of Dry Measure ? — >-121. Repeat the table* 



.w : . \» 



1 
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COMPOUND SUBTRACTION. 



COMPOUND SUBTRACTION. 

CoMPO0HD StTBTRACTioN teaches to find the difierence be- 
tween any two sums ef dirers denominations. 

RULE. 

Place the numbers under each other, which are of the same 
denomination, the Ies3 being below the greater ; begin with the 
least denomination, and if it exceed the figure over it^ borrow 
as many units as make on6 of the next greater ; subtract it 
therefrom ; and to the difference add the upper figure, remember- 
ing always, to add one to the next superior denomination^ for 
that which you borrowed.* 

PaooF.-^The s&me as in simple subtraction* 

I. FEDERAL MONET. 







EXAMPLES. 










1. 


2. 




3. 




D. 


c. m. 


£. D. €• m* 


D. 


c. 


m. 


From 39 


15 5 


21 8 1 2 


100 


00 





Takers 


17 2 


10 7 6 


48 


87 


5 



Lent 7159 

Received/ 245 

at 8ev-)3112 

eral } 2000 

times. (l092 



Rec^din all 
Remains due 



c. m. 




together the several sums re- 
then subtract their amount 
the sum lent. 



* The reason of this rule will readily appear, frcni what was said iu subtraction of 
simple numbers ; for the borrowing depends upon the same principle, and is only dif- 
ferent as the numbers to be subtracted are of difierent denominations. 



122. What is Compound Subtraction ? 123. What is the rule 1 124. And 

the method of proof ?— 125. What is th* difference between simple and compound <i«6- 
irmctionf ^ 



COMPOUND SUBTRACTION. 
2. ENGLISH MONEY. 



SS 





1. 






. 2. 


£. 


t. d. 


qrf. 


■ 


£f* 5. d. qrs0 


Borrowed S49 


15 6 


1 


Lent 


291 9 8 1 


Paid 195 


11 8 


1 


Received 


107 16 4 2 



^••" 



8. TROY WEIGHT, 



1. 


2. 


3. 


ft. oz. pwt gr. 
749 5 13 16 


ft. oz. pwt. gr. 
189 8 12 10 


lb. oz. pwt. gr. 
543 3 9 13 


91 9 19 13 


143 4 11 19 


179 1 15 18 



4. AVOIRDUPOIS WEIGHT. 





1. 


2. 


■ 


3. 




lb. 


oz. dr. 


Cwt qrs. lb. 


T. cwt. 


qrs. lb. oz. 


dr. 


7 


9 12 


8 2 13 


9 11 


3 17 5 


12 


a 


12 9 


4 1 15 

.■B.i 1 Willi i.l 1 • ■ 


3 12 


1 19 10 


9 















5. APOTHECARIES' WEIGHT, 



3. 



1. 

lb. S. 3. B. er. 
71 9 3 1 13 
37 8 4 1 16 


lb. S. 
65 10 
31 8 


2. 

3. 

6 

4 


B. gr 
2 1 
2 





lb. 8. 3. B. gr. 
84 1 1 1 1 
65 9 3 1 17 



1 



S4 



COMPOUND SUBTRACTION. 

• - - ► • 

6. CLOTH MEASURE. 



1. 

Yd. qr. n. 

35 1 2 
19 i 3 


2. 

E.E. qr. d. 

467 3 1 
291 3 2 


3. 

E.FI. qr. n. 

765 1 3 
149 2 1 


4. 

EFr. qr. 

549 4 
197 4 


n. 

2 

3 






I 


• 





7. LONG MEASURE. 





1. 




2. 




Yi 


ft. in. 


Mil. 


fur. 


pol. 


28 


2 to 


76 


3 


11 


17 


2 11 


*7 


3 


ii 






OU- 




_-L. 



3. 

Deg. mil. for. pol. yd. ft. in. bar. 
88 41 3 99 2 IT 2 
19 ^5 5 il d i ^ I 



* »» 



*■ 



8* TIME. 



1. 

W. d. h. m. 8. 
6 17 13 27 19 
1 21 16 41 35 


2. 

T. mo. 
7 3 
4 4 


d. 
13 
19 


3. 

Y. inp* w. d. 
48 9 2 5 
19 9 3 4 


h. 

19 
20 


m. s. 
27 81 
19 49 






^ 









9. MOTION. 



1. 



// 



79 21 '31 
41 41 52 



2. 



8. 



tt 



6 11 17 48 
3 h 39 29 



3. 



// 



4 19 41 22 
1 22 19 ^ 



COMPOUND SUBTRACTION. 
10. LAND OR SQUARE MEASURE. 



55 



1. 2. . 3. 

Acre; rood. pole. Acre. rood. pole. , A^re. rood. pole. feet. inch. 

' S9 1 10 29 S 19 86 2 16 £7 110 

24 1 25 17 1 36 29 21 210 129 



11. SOLID MEASURE. 



1. 

Ton. ft. in. 



2. 

Yds. ft. in. 



3. 

Cord. fl. in. 



, 49 19 1100 79 H 917 349 97 1250 
38 36 1296 17 25 1095 192 127 1349 



12. WINE MEASURE. 



1. 

Hhd. gal. qt. pt. 

79 21 2 1 

88 61 3 1 



2. 

Tier. gal. at. 

19 17 I 

12 29 2 



3. 
Tun. hhd. gat. 
532 1 19 
197 1 47 



■' 'i 



*> 



13. ALE AND BEER MEASURE. 



1. 

AB. fir. gal. qt. 
39 1 2 1 
24 3 6 2 



... 2.--: ? •'- 
B.B. fir. gal. qti pt' 
21 3 5 8 
14 1 7 2 1 



3. 

Hhd. gal. qt. 

769 17 1 

391 42 3 



ammmmm 



1 



SS COMPOUND SUBTRACTION. 

« 

14. DRY MEASURE. 
i. * 2. 3. 

Qr. bu. pk. qt. Ba. pk. qt pt. .'Chal. ^ bu. pk. qt. 

58 2 3 1 91 1 S 2 S9 12 2 1 

59 3 1 S 29 2 1 1 24 25 3 2 



PROBLEMS, 

REBULTINB rROy A COMPilRISON OF T^E FRBCEDINO RULEB* 

{0^ By a due consideration and application of these Problems, many questions may 
be solved in a short and easy manner, although some of them are generally soppoied 
to belong to higher rules.] 

Problem 1. Having the sum of two numbers, and one of them 
given, to find the other. % 

RuU. — Subtract the given number from the given sum, and the 
remainder will be the sum required. 

Let 288 be the sam of two numbers, one of which is 115, the 
other is required. 

From 288 the sum, 

Take 116 the given number; 

Remains 173 the other. 

Prob. 3. Having the greater of two numbers, and the dif- 
ference between that and the less given, to find the less. 

Jttffe. — Subtract the one from the other. 

Let the greater number be 325, and the diff<|rence between that 
and the other 198 : What is the other? 
From 325 the greater, 
Take 198 the difference. 

ilamainder 127 the less. 



Ptt(mL&99. S7 



4Mef dMer betfreeo Aat' and « g^tfter, t(y fiilcb tb« greater. 
JSufe. — Add them together. 

n^^^ $ 127 the less nrtmber, 
^*^®° ^ 198 the diflFerence. 

Stim 325 the greater numher f4tfiAiWd. 

Ttit^B* 4*' . Haytagr the am aod difibrvoaca of twe anmbers 
given, to find those numbers. 

XtifcU^Tohalftheaiin add* hair tb^ dpstea^^^ and the sum 
is the greater ; and frpm half the aniA take half, the differeac^, 
and the remainder is the k^s.-^Or, from the sum tt^e the differ- 
ence, and half the remainder is the least ; to the leiaist add the 
given diiference, and the sum is the greatest. 

What are t%ose two anmbers, whose sum is 48, and difTerence 14 ? 
2)48 * -2)11 

Halfsum=24 ^, Half difference 2i7 

24+7=31 the greater ; ahd 24—7=17' tfie lease, 

. '■•' ■ - ' ■ ' " 

Or, 48—14-^2=17 ; and 17+14=31. 

Prob. 5. Hsiting the sum of two nunlDets atfiftthe difference 
of their squares*" given, to fidd those numbers. 

JJttfc.-rDivide the difference of their squares by the'sum of the 
numbers, and the quotient will be their difference : ¥ou will theii 
have their sum and difference, to find the numbers by I^roblem 4. 

What two numbers are those, whose sum is 32, and the difference 
o^ whose squares is 256> ? ' 

flalf'sam 1% 

Halfdi^ 4 

32)2:56(fi( difference. — 

266 Greater 20 



i « -.i i/f 



Ltm l» 



i^m tfl ftavlag Ih^ Sitte¥etite df two ihiiribfei^-, andPflit dSf-' 
thtiSiic^ot their squares giveii, to fiiid thosie nutfibers. 



*'i^e's(jOiilri& of a ntiofiberis tk'^ product of it oitiltiiilMiAtot^iilCr 

H 



58 PROBLEMS. 

Ride Divide the difference of their squares by the difference 

of the numbers, and the quotient will be their sum ; then pro- 
ceed by Problem 4. 

What are those two numhers, whose difference is 20, and the dif- 
ference of whose squares is 2000 ? 

20)2000(100 sum. 60+10=60, the greater j and 
50— 10»40 the less. 

4 

Prob. 1. Haying the product of two numbers, and one of them 
given, to find the other. 

Rule. — Divide the product by the given number, and the quo- 
tient will be the number required. 

Let the product of two numbers he 288, and one of them 8 ; we 
demand the other. ^ 8)288 

\^ ' Ans. 36 

Prob. 8. Having the dividend and quotient, to find the divisor. 

J{ti2e. — Divide the dividend by the quotient. 

Q;/" Hence we get another method of proving division. 

^. i 288 the dividend, 

^^^^^ ^ 36 th^ quotient. 
Required the divisor. 



36)288(8 divisor. 
288 



Prob. 9. Having the divisor and the quotient given, to find 
the dividend. 

Rule^ — Multiply them together. 

;;. i B the divisor, 36 

^^^*° ^ 36 the quotient. a 

Reqiured the dividend. 

288 the dividend. 



1 



Remark. — The scholar, having now surveyed the ground-work 
of his studies, begins to see their application to the common eon- 
cerns of life ; — and it is important, while, proceeding in the higher 
roles, that his memory be strengthened by repeated examinations 
iii the nrevious studies. The instructor is advised, therefore, to 
state questions of his own, promiscuously under the several rules, 
that the good scholar may have an opportunity of proving to his 
teacher and friends, by prompt and ready answers to difficult ques- 
tions, that he thoroughly understands the subject before him. — 
This faint^ improved now, m^f be of essential service heieafter. 



, RBDUCTION. 59 

REDUCTION. 

Reduction is the method of changing numbers of one denom- 
ination into others of different denominations, without altering 
their value. "^ 

It is of two sorts, viz. Descending and Ascending* 

REDUCTION DESCENDftVG 

Teaches to change numbers from a higher deoomination to a 
lower -; and is performed by muUiplication, 

RULE. 

Multiply the highest denomination given, by so many of the 
next less, as make one of that greater, and thus continue, till 
you have brought it down as low as your question requires.^ 

PROOF. 

Change the order of the question, and divide your last product 
by the last multiplier^ and so on. 

NoTE.-*^Frotn this rule and Case II. of Simple Multiplication, it ap- 
peairs that Federal Money is reduced from higher to lower denomin- 
ations, by annexing as maOy ciphers as there are places from the de- 
nomination given to that required ; or, if the given sum be of differ- 
ent denominations, by annexing the several figures of ail the denom-^ 
inations in their order, and continuing with ciphers, if necessary, to 
the denomination required ; or, what amounts to the same thing, by 
reading the whole number from the left to the required denoinination, 
as one nupiber in the required denomination. 

EXAMPLES. 



1. In 3 eagles 2 dollars, how many mills ? 

*» An 



Ans. 32000 m. 



* The reason of this ru]e is obvious ; for pounds are brought into shillings by oaulti- 
plying them by 20; shilling! into pence by multiplying them by 12^ and penee into far- 
things by multiplying them by 4 ; and this will be true in the reduction of numbers con- 
sisting of any denomination whatever. The reason of the rule in Reduction Attending, 
is equally evident ; for farthings are brought into pence by dividing them by 4 ; pence 
into shillings by dividing them by 12 ; and shillings into pounds by dividing them by 20, 

126. What is Reduction ? 127. Qf how many parts does U consist 7- 128. 

What is Reduction Descending ? '129. What is the ruUfor changing any num." 

Urfrom a greater to a less deiwmination ?— — 130, What is the reason of Hm ^mXa.'V 



\ 



eo tmimcrtimi. 

2. Id 91 dollars 75.GeAti, bow foaoy teuiM ? 

> 

4. In 44 dol)i|f;|? J c«nt 4 W**l? t^W *P«nf '^U^ ^ 

5. In 9 dollar|,?r pf^ 7 im^, l^itr npa^y fi^^li T 
6 Haw naaDj[ ceati ia 39 dollars & c»ut$ 1 

7. In £27 15s. 9d. 2qrs. hovf many farthings? 

£. 5. d. qrs. &5" |d multiplying by ?0^ 

27 15 9 3 we add (o tbe )5s. ; by 12, 

lIultipHed by SOszsiHlliogs in a pi>|ind. the 84. aod by 4^ the 2qi». 

.«— <^ wfaieii nwst alwaf ^ ba daii# 

555=shillings. in like cases. 

Multiplied by ]2=peDce in a 8^)i^. 

P66'3=pence, 
Multiplied by 4=^fartbing8 in a pennv. 

■ ■ I r. 

Ans.=26678 
PrpQf. 

• 4)26678 ijy* Thi9 fe 19 fact, ip the pi?^^e»f 

^ fas>, efia^plF piwnffing tl^a Ojrdar c^ tba 
qu^sUo^9 vo^m : T° ^§67i) istf tbii^gs. 



12)PP69 ?gffi. 



2i0)^^|5 9fl. 

Ans. £27 15 9 2 

.> 

8. Id £36 12s. lOd. (qr. hom aaaay farthings ? Ant. 36177. 

9. In £719 9s. lid. how many«4i^ir pence ? Ans. 345358. 

10. In 37 pistoles, at 22s. how miioy ^hillings, pence and (^r* 
things? \^l|*. 514 9hill. 

9768 pepce. 
39072 farthings. 

11. In 53 moidores, at 36s., how many shillings, pence and far- 
things? A^^^ 1 908^ 

22896d. 
91584qra. 



12. Reduce 47 guineM, (at i28s. each,) anil me fovffikfif ft giiinea 
into shillings, six-^pepces, groats^ (4d.) three-pences, two-peuces, 
pences, and farthlogf. 

Am, 1323 shillings^ 2646 six-pences, 3969 groats, 529^ three-pon- 
ces, 7938 two-pe;ice9, 15876d. and 63504qr8. 



REDUCTION ASCENDING, 

Teaches how to change fiumbers from a lower to a higher de- 
nomination ; and is performed by division. 

Divide the lowest deqominatioD given, bj so many of that name, 
as make one of the next higher i and thus continue, till you have 
brought it into that denomination, which your question requires. 

Note.— *Froih this rule and the note under Case II. of Simple Di- 
vision, it appears, thai federal money is reduced from lower to higher 
denominations by cutting, off as many places as the given denomina- 
tiqn stands to the right of that required ; the figures cut off belonging 
to thejr respective denoipii^atioQs. 



EXAMPLES. 

I. How many eagles in 32000 mills ? Ans, 3E- 2D. 

f» In 9176 cents, how many dollars ? Ans. 9 ID. 75C. 

3. In 500 dollars, how many eagles ? Ans. 50 

4. In 4414 mills, how many dimes ? . . 

5. In 9317 mills, how many dollars ? 

6. In 39050 mills, how many dollars ? 

7. In 547326 farthings, how many pence, shillings, and pounds ? 



131. ^u> do ^ou efumge numbers qf a loioer denominatien into a higher ,' or, i» 
other words, how mil you reduce farthings to pounds, or mills to e^igles ? 



--et REDUCTION. 

Farthings in a penny = 4)647326 

Pence in a shilling =12)136831 Iqr. 

Shilikigs in a/popnd = 2|0) 114012 7d. 

£570 28. 7d. Iqr. 
Ans. 1 36831 d. : 114028. ; £670^ 

Note. — The ren>ainder is always of the same denonainadoB witb 
the dividend. 

8. firing 35177 farthings into pounds. 

9. Bring 365358 half pence into pence, shillings and pounds^ 

10. In 39072 farthings, how many pistoles^ at 22s. ? 

IK. In 63504 farthings, how many pence, two*pence8, three-penceSy 
groats, six-peuces, shillings, and guineas ? 

t 

Note. — These questions may serve as proofs to some of those ii^ 
Reduction Descending. 



REDUCTION ASCENDING AND DESCENDING. 



i. MONEY. 

1. In £97, how many pence, and English or French Crowns^ at 
6s. 8d. ? ^s. 23280d. 4* 291 Crowm. 

2. In 735 French Crowns, how*many shillings and French guineas,^ 
at 26s. 8d. ? Ans, 4900*., ^ 183 guin. 24*. 

Note. — Wlkeh it ia required to know how many sorts of cqin. of dif- 
ferent values^ and of equal numbers, are contained in any number of an^ 
other kind ; reduce the several sorts of coin into the lowest denom- 
ination mentioned, and add them together for a divisor ; then reduce 
the money given into the same denomination for a dividend, and the 
quotient arising from the division will be the number required. 

0[/* Observe the same direction In weights and measures. 

. k, 1 . — ■ 

, ) 

132. I wish to ascertain how many moidores, guineas^ pistoles, dollars^ shillings and 
ifix'penceSf each of the likenumberf are contained in 275 half joes : how shaU J proceed T 



^ 



*.. 



REDUCTION. 63 

3. Id 275 half JobaDnes, how many moidores, guineas, pistoles, 
dollars, shilliogs, and six-pences, of each thB like number 1 

A moid, is 36s.=72 six^peoces. 275 half joes. 

A guio. is 28s.^56 do. 4Bs. in a } jiliaD. 

A pistole is 22s.=44 do. — 

. A dollar is 6s. =12 do. 2300 

One shilling is isS do. 1100 

1 do. 



13200 shillings. 



J' 



Dinsor=187 six-pences. 2 six-p. in a shill. 

Divid6nd==26400 six-pences. 

187)26400(141 of each, and 33 six pences, or 163. 6d. over, the 

answer. 

* 

4. A gentleman distributed £37 * 10s. between 4 persons in the 
following manner, tIz. that as often as the first had 20«. the second 
should haTe 15s* the third 10s. and the fourth 5^. What did each 
person receive ? 

t The Srst man, £16. 
/ - 1 The second, £11 5s. 

^^' ) The third, £7 10s. 
(Thefourth, £3 15s. 

2. TROY WEIGHT. 

1. How many grains in a silver bowl, that weighs 3 lbs. 10 oz. 12 
pwt. ? 

]fe oz. pwt. I 

3 10 12 
12 ounces in a pound. 

46 ounces. 

20 pennyweights in an ounce. 

932 pennyweights. 
24 grains in one pennyweight. 



3728 
1864 



Proof. 24)22368 grains, Ans. 
2|0)93|2 

12)46 112 pwt. 
3ft 10 oz. 



«4 



utimevmt. 






3. In 97397 gnlss, liew many pounds ? 

Am. 1'6 lbs. 10 02^. td'p^t. 6 gr. 



4. If dw mfttiy' riitg«s, e^eh ^^ighing 5 pwt 7 gr. may be made of 
4} lb9; 5 oz. 16 pWt. a gr. of gdd? dAit; 1:5^ 



a AVOiBiWpafS WfiiG»pr. 



Cwtv(|rdL Ik 01$; 
1 . In 9 1 3' it 14* to# nlafiy ounces ? 

4 



/ 



367 ifaarters. 
28 

2?943^ 
735 



102^3 pounds. 
16 

61768 
10293 



Proof. 

16)164702 

4)367 17 ft. 
"Cwt. 91 3 qrs. 



164702 ounce?. 



2. In 12 tons, 15 cwt. 1 qr. 19 lbs. 6 02f. 12 dr. how many 
drams? , Ms. 7323500 drams. 



3. In 44800 pounds, bow many drams atid tons ? 

j^. 11468800 dr. and 20 tons. 



REDUCTION. 05 

4. In 47 lbs. 9oz. 13 pwt. 17 gni. Troy, how many pounds 
Avoirdupois ? x . 

lbs. 02. pwt. gr. 
47 9 IS 17 
13 

678 
20 



11473 
34 



45899 
32947 

71000)2751369(39 lbs. 
21 

65 
63* 



/■ 



2^9 
16 

14314 
2369 



71000)371904(5 oz. 
35 

jV , ■■■■ 

2904 
16 



17434 
2904 



71000) 46I464(6«H drams. 
42 

4464 



«$ 



REDUCTION. 
4. LONG MEASURE. 



1. How many barley-ctras will reach from Newbury port to Boa* 
tOD^it being 43 miles? 

Proof. 
3)8173440 



Miles. 
43 
8 



344 furlongs. 
40 



13760 rods. 



12)2724480 
3)227040 
11)75680 



68800 
6880 



6880 
2 



iJOg^ Here we divide by 1 1 , 
and multiply the quotient 
by 2, because twice 6^ is 
11-, or we might have 
first multiplied by 2^ and 
then have divided the 
product by II. 



72680 yai-ds. 
3 



410)137610 
8)344 



227040 feet. 
12 



43 



27^4480 inches. 
-3 



8173440 Am^ 



2. How many barley corns will reach round the Iflobe, it being 
360 degrees ? 

Ans. 4755801600. 



3. How many inches from Newburyport to London, it being 2700 
miles ? 

Ans. 171072000. ' 



4. How many yards, feet and inches from Concord, N.' H. to the 
City of Washington, it being 498 miles ? 



1 



REDUCTiaN. 
6. TIME. 

I. Id 20 years, how many secoDds ? 

d. h. 

365 6 in a year. 
24 



er 



1436 
730 



8766 hours in one y^r. 
20 



175320 hours in 20 years. 
60 



10519200 minutes in do. 
60 



631 152000 seconds in do. 



Proof. 
610)631 1520010 

610)1051 920|0 

2|0) 1753210 

4 X 6)8766 



4)1461 
365d. 6b. 



2. Suppose your age to be 15y. 19d. lib. 37m,. 458., how many se- 
conds are there in it, allowing 365 d ays 6 hours to the year ? 

Ans. 475047465. 



3. The war of the Revolution commenced April 19, 1775, and In- 
dependence was declared July 4, 1 776 : how many seconds between ? 



6. LAND OR SQUARE MEASURE. 

K In S9 acres, 3 roods, 19 poles, how many roods and perches ? 
29 3 19 410)47719 



119 roods. 
40 



4)119 19p. 
29a. 3r. 



Ans. 4779 perches. 



1 
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2. In 1997 poles, bow many acres ? 



Ans. i2a. Ir. STp* 



3. Row maiijr sqaare feet^ square yards, and square poles, ixt 
a square mile ? 

Ans. 27d78400 feet. 
3097600 yards. 
102400 poles. 



7. SOLID MEASURE. 

1. In fifteen tons of hewn timber, how many solid inches ? 

15 ton». * PROOF. 

50 610 

1728)1296000(7550 



750 feet. 12096 

1728 15 tons. 

8640 

6000 8640 

1500 

5250 
750 



1 296000 mcbes. .. .Am. 



2. In 25 cords of wood, how many inches ? 

Ans. 5529600. 



ICP GRINDSTONES ARE rsUALLT SOLD BY THE SOLID FOOT. 

Tlie contents may be found by the following 

Rule. — Multiply the sQm.of the whole diameter by the half 
diameter, and this product by the thickness, and you have the 
product in cubick inches. 

133. How are grindstones measured and sold ? 



REDUCTION. 



69 



3. Whkt is the solid content of a grindstone 33 inches in diam- 
eter, and three inches thick ? 

32 diameter. 1728)2304(1 foot. 

16 half diameter. 1728 



48 
16 



768 



2804 solid inches. 



576 
3 



) 1728(1 third, 
1728 



Ans. IJ feet. 



8. WINE MEASURE. 

1. In 9 hhd. 15 gal. 3 qts. of wine,.how many quarts ? 

9 15 3 PROOF. 

63 • 4)2331 



32 
55 

682 
4 

2331 quarts... .Ans. 



63)582 3 qts. 

9 hhd. 15 gal, 



2, In twelve pipes of wine, how many pints ? 



Ans. 12096, 



Remark. — It is thought unnecessary to give examples of re- 
ductron. under all the tables of Weights, Measures, &c. ; sis the 
attentive scholar will readily understand the correct process, 
from the exercises he has already had. The learner may, how- 
ever, find it useful to turn to those tables under which no exam- 
ple is here given-estate questions of his .own accord— and, hav- 
ing found their true answers, write them down with the other 
examples in his Ciphering-Book« 
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FRACnONS.* 

Fractions are parts of an unit, or whole number. When a 
v>hokh expressed by figures, the number is called an integer : — 
but when a part, or soaie parts, of a thing are' denoted by figures, 
as, i onefourthj % two thirds^ yV ^A**^^ tenths^ &c. of a thing, these 
figures are called /rac/um«. 

Fractions are divided into two kinds^ Vulgar and DecimaI.. 

♦ 

VULGAR FRACTIONS. 

A Vulgar Fraction is that which can have any denominator ; 
and is expressed by two numbers written one above the other,, 
thus — f , with a line between. 

The figure above the line is called the numerator^ c 5 

The figure below the line is called the denominaior^ \ U 

The denominator (which is the divisor in division) shows how 
many parts the integer is divided into ; — and the numerator 
(which is the remainder after division) shows how many of those 
parts are meant by the fraction. 

Fractions are either proper, improper, single, compound, or 
mixed. Any whole number may be made an improper fraction, 
by drawing a line under it, and putting unity, or 1, for a denomi- 
nator ; as, 9 may be expressed, fractionwise, thus — f , and \2 
thus, '/, &c. 

1. A single^ or timple fraction, is a fraction expressed in a simple 
form ; as, i, f , yVi ^' 

2. A compound fraction is a fraction expressed in a compound form^ 
being a fraction of a fraction, or^ two or mpre fractions connected 
together ; as, J of f, ^ of /y of ij ; which are read thus — one half 
of three fourths, two sevenths of five elevenths of nineteen ttven- 
tieths, &jC. 



* The term; FRACTION, signifies a broken part or parts of any thing or number ; and 
these parts can be represented by figures, as well as whole things or numbers. It was 
shewn on page 29, that fractions arise from the operations of division ; and hence we 
may see the necessity of understanding something of the arithmetick of Vulgar Frac- 
tions, even though it be in some respects '* a tedious and intricate rule.** 



134. What are fractions ? 135. What is a Vulgar Fraction ? 136. How is 

a written ? — -137. What is thejigure above the line calkd 7 138 What is the 

one below the line called ? 139. What is the meaning, or the vse^ cf these terms ? 

140. Are thfire different kinds of Vulgar Fractions 7 141. How can a whole num- 

ber be made an improper fraction ?^— 142. W^hat is a simple fraction ?- — '143. TVhat 
is a compound fraction 7 



^ 
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3. A proper fraclioD is a fraction, whose name Ator is less than its 

denominator ; as, |, §, f , &>c. 

» 

4. An improper fraction is a fraction, whose numerator is larger 
than its denominator ; as, |, J, J, &c. 

5. A mixed number is composed of a whole nnmher and a fraction ; 
as, 7f , 35^^, &c., that is, seven and three fifths, &c. 

6. The cmnmon measure of two or more |Upbers, is that number, 
which will divide each of them without a reflUli^r : Thus, 5 is the 
common measur<^ (or divisor) of 10, 20, and 30 ; and the greateit 
number which will do this is called the greatest common measure. 

7. A number, which can be measured bj two, or more, numbers, 
is called their common multiple : And, if ifT>e (he least number which 
can be so measured, it is called the least common multiple ; thus, 40, 
60, 80, 100, are multiples of 4 and 5 ; but their least common multi- 
ple is 20. 

8. A prime number is that, which can only be measured (that is, 
divided) by itself, oran^mit; as, 5, &c. 

^. A perfect number is equal to the sum of all its aliquot parts.'*' 

PROBLEM I. 

To find the greatest common measure of two or more numbers^ 

Rule 1. If there be two numbers only, divide the greater by 
the less, and this divisor by the remainder, and so on, always di- 
viding the last divisor by the last remainder, till nothing remain ; 
then will the last divisor be the greatest common measure re- 
quired. 

2. When there are more than two numbers, find the greatest 
commonmeasure of two of them, as before ; then of that com- 



* The aliquot parts are the parts of a number, that will measure it w^itboiit any 
remainder ; as, 3 is an aliquot part of 12. And 2,3, ajid 6, are aliquot parts of 6. And 
2, i, 7, 14, and 28, are aliquot parts of 28. Now, if 6 be divided by 2, 3, and 6, the res- 
pective quoticDts will be 3, 2, and 1, whose sum is equal to 6, the original number. And 
if 28 be divided by 2, 4, 7, 14, and 28, the several quotients will be 14, 7, 4, 2, and I, 
whose sum is equal to 28, the given number. 6 and 28 are therefore perfect numbers, 
according to the definition. The sum of all the aliquot parts of any number, which is 
not a perfect one. will be either less or greater than the given number, and never precise- 
ly equal to it ; as may be proved by a similar operation. 



144. What is a proper fraction ? 145. .What is an improper fraction ? 146. 

What is a mixed number 7 — - 147. What is a common measure of two or more num- 
bers 1 148. What is a common multiple ? 149. What is the difference between a 

'prim€and a perfect number 7 150. How do you find the greatest common measure rf 

tioo or more numbers ? 
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mon measure and one of the other numbers, and so on, through 
all the numbers, to the last ; then will the greatest common 
measure, last found, be the answer. 

3. If 1 happens to be the common measure, the given numbers 
are prime to each other, and found to be incommensurable, or in 
their lowest terms.* 

^^ EXAMPLES. 

1. What is the greatest common measure of 36 and 96 ? 

36j96(2 
*72 (Kr It is evident, that 

12 is the greatest number 

24)36(1 that will divide 36 and 96 

24 without a remainder ; — 

therefore, it is the g^at- 

Greatest common measure = 12)24(2 es^ common measure, or 

« 24 answer. 



2. What is the greatest common measure of 1224 and 1080 ? 

Ans. 72, 



PROBLEM II. 

To find the least common multiple of two or mare numbers. 

Rule 1. Divide by any number that will divide two or more 
of the given numbers without a remainder, and set the quotients, 
together with the undivided numbers, in a line beneath. 

2. Divide the second line as before, and so on, till there are 
no two numbers that can be divided ; then4he continued product 
of the divisors and quotients will give the multiple required.f 



* The troth of this rale may be sbowa from the first example ; for lincc 12 divides 24, 
it also divides 24+12, or 36. Again, siuce 12 divides 24 and 36, it also divides 36x2-f-24, 
or 96. - 

' * t The reason of this rale may be shown from the first exaoaple, tbns : It is evident, 
that 3X5X8X10=1200 may be divided by 3, 5. 8, and 10, without a remainder ; bat 
10 is a multiple of 5 ; therefore, 3x5x8X2=240 is also divisible by 3, 5.^, and 10.— 
Also; 8 is a multiple of 2; therefore. 3X5X4X^=120 is also divisible by 3, 5, 8, and 
10 ; and is evidently the least number th&t can be so divided. 



1 



151. What is the rak for finding the greatest common muJUpU of two or more n«ai- 

bersl 
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I, What is the least common multiple of 6, 10, 16^ and 20 1 

♦$)$ 10 16 20 O^r W« survey the given Du«iber8» 

^ , ■ ■; aad find that 5 will divide two of therot 

"1^2)6 2 16 4 viz. 10 and 20) which we divide by 5, 

bringing into a line with the quotients, 

*2)3 18 2 the numbers, which 5 will not measure : 
.-^«*-*«*«— «—<-**-<— ^ again, we view the numbers in the sec- 
*3 1 *4 1 ond line, and find 2 will measure tbem 

— all, and we get 3, 1, 8, 2, in the iMrd 

line, and find that 2 will measure 8 and 

***** 2, and in the fourth line get 3, 1 , 4, I all 

5X2X2X3X4=240 Jt»M. prime; we then multiply the prime 

numbers* and the divisors continually into 
each of her,^ for the number sought, and 
find It to be 240. 



2. What is the least number, which can be divided by the 9 digits 
separately, without a remainder ? Ans. 2520. 



REDUCTION OF VULGAR FRACTIONS, 

Is the bringing them out of one form into another, in order to 
prepare them for the operations of Addition, Subtraction, &lc. 

CASE I. 

To abbreviate or reduce fractions to their lowest terms.* 



* A fraction is ia its lowest terms, when represented hy the least numbers possible : 
thus JL when reduced to iu lowest terms is z= A. 

152. JVhat U reduction of vvlgar fractiQM % 163. WkeH it a fraction, tn its 

lowest term*? 

K 
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RULE. 

Divide the terms of the given fraction bv any number, which 
will divide them without a remamder, and the quotients again in 
the same manner ; and so on, till it appears there is no number 
|;reater than 1, which will divide them, and the fraction will be 
m its lowest terms. 

Or, divide both the terms of the fraction by their greatest 
common measure, and the quotients will be the terms of the 
fraction required. 

NoTE.*-That dividing both the terms, that is, both numerator and 
denominator of the fractions, equally by any number, whatever, will 
give another fraction, equal to the former, is evident ; and if those 
divisions be performed as often as can be done, or the common divisor 
be the greatest possible, the terms of the resulting fraction must be 
the least possible. 

1. Any number ending with an even number or cypher is divisi- 
ble by 2. 

2. Any number ending with 6, or 0, is jdivisible by 5. 

3. If the right hand figure of any number be 0, the whole is di- 
visible by 10. 

4. If the two right hand figures of any number be divisible by 4, 
the whole is divisible by 4. 

6. If the Slim of the digits constituting any number, be divisible 
by 3, or 9, the whole is divisible by 3 or 9. 

6. All prime numbers, except 2 and 5, have 1 , 3, 7, or 9, in the 
place of units, and consequently all other numbers are composite and 
capable of being divided. 



EXAMPLES. 



1. Reduce f |f to its lowest terms. 

n W(3) 

iH=H='^-i tbe answer. 



154. What are ike rules for reducing^ fractions to their lowest terms ? 




fV 
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or thus : 

288)480(1 Therefore 96 is the greatest com- / 

288 mon measare ; 

}92)28B(1 and 96)}|}=f the same as before. 

192 

Common measure 96)192(2 , 

192 



2. Reduce ^^\ to its lowest terms. Ais. | 



3. Reduce ^ to its lowest terms. Abb. | 



4. Reduce ^|}f ta its lowest t^rms. Ads. | 



CASE IL 

To reduce a mixed number io its equtvaknt improper fracHfm^ 

Rule.* — Multiply the whole number by the denominator of the 
fraction^ and add the numerator of the fraction to the product; 
under which subjoin the denominator, and it will form, the fraction 
required* 



* AIL fractions represent a division of a jiameratpr by the denominator, and are- tak^ft 
altogether a? proper and adequate expresuons of the quotient* Thus the quotient of 3» 
divided by 4, is ^. 

165. Hew do you reduu a tnixtd nvmb^r U^iis e^^ivaUni imfroperfraiiiom 1 
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EXAMPLES. 

1. Reduce 36f to its equivalent improper fraction. 

36 We multiplj 36 by 8, and adding tlie nu- 

X8+5 merator 5 to the product, as we multiplj, 

the sum, 293, is the numerator of the frac* 



Answer, 293 tion sought, and 8 the denominator ; so that 

> I' is the improper fraction, equal to 36|. 

8 

36X8+5 293 

Or, ^= — Answer as before. 

8 8 



2. Reduce 127-2^ to its cquiyalent improper fraction. 



3. Reduce 653^^ ^^ ^^^ equivalent i«^)n^r fraction. 

Ans. »\y» 



CASE IIL 



To reduce an impraj^r fraction to Us equwaknt whole or mixed 

nunAer. 



Ruit^E. — Divide the numerator by the denominator, the <|ao* 
tient will be the whole number, and the remainder, if any, writ- 
ten over the given denominator, will form the fractional part. 

■» 

Note. — This rule is, evidently, the reverse of the rule in Case II., 
and has its reason In- the nature of cocnmon (tivision* 



■ PI.. I ■>■ IM H *.!^ 



I 



tse. What is flkr mlv /brreifseimg on imfmpw r fiwH m t fttitt egmw rf g wl w tofe «r 
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EXAMPLES. 

1« Reduce ^^s toils ^^uivalent whole or mixed number. 

8)293(36f Ans. 
24 

53 

48 

— Ot, «f»=:298-f8=:36| as before. 
5 



2. Reduce ajf^ to its equiTaleiit whole or mixed number. 

Ans. 1!27^V' 



d. Reduce V to its equiyaleal whole number. Ans.^^. 



CASE ir. 

To reduce a compound fraction to an equhdknt simple one. 

R^LE. — Multiply all the numerators continually together for a 
new numerator, and all the denominators, for a new denominator, 
and they will form the simple fraction required* 

Note.— If any part of the compound fraction be a whole or mixed 
, number, it must first be reduced to an improper fraction. 

That a compound fraction may be represented by a single one, is 
evident, since a part of a part must be equal to some part of the ^ 
whole. The truth of the rule for this reduction may be shewn as fol- 
lows: 

Let the compound fraction to be reduced be f of 4. Then | of ^ 
=f-f3==^, and consequently | of |X2=ij9j. the same as by the rule. 
Mid the like will be fiemnd true in all cases. 

If the compound fraction consist of more numbers than two, the 
two first may bf reduced to one, and that one and the third will be 
the same as a fraction of two numbers^ and so 00. 

157. How do you reduce a compound io a aimifkfrtitHm 7 
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EXAMPLES. 



1. Reduce } of f of | of | to a aimple iractioD. 

1X2X3X4 



2X3X4X5 



Qr, by ezpnngii^ the equal munerators and denomlDators, it wHI 
give I as before. 



2. Reduce f of ^ of | of || to a simple fractiou. 

3X4X5X11 

' — =MV=1t '^' 

4X5X6X12 

Or, bj expunging the equal numerators and denominators, it will 

3X11 

be ^t=Hi ^ before. 

6X12 



3. Reduce ^ of ^ of | of 12^ to a simple fraction. 



\ 



CASE V. 

To reduce fractions of different denominators to equwaknt fractions^ 

having a common denominator. 

Rule. — Multiply each numerator into all the denominators, 
except its own, for a new numerator, and all the denommators 
into each other continually, for a common denominator. 



M^ 



2 



1$S. Whdi U the rule for reducing fruciUmf qf di^ererU deMtninators to eguivoleiU- 
fractumt, liwfmg a wmmion denmnmaior ? 
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EXAMPLES. 

1. Reduce ^, |, and f to equivalent fractions, having^ a common 
jdenominator. 

1x5x8= 40 the new numerator for | 
2X4X8== 64 ditto | 

6X4x5=100 ditto I 

4X5X8=160 the common denominator. 



Therefore, the new equivalent fractions are tVV, tVjt* ^^ Hh ^^^ 
answer. 



S. Reduce ^, f , f , |, and f , to fractions, having a common denom- 
inator. 

•««'• iWf 1 VWf, ,V^> i^i%i HH- 



Note. — ^When there are whole numbers, mixed numbers, or com- 
pound fractions, given in the question, they must first be reduced to 
their simple forms. 



CASE VI. 

To reduce any given fraetions to others^ iehich shall have the least 

common denominator. 



Rule. — Find the least common multiple (by problem II, page 
72,) of all the denominators of the given fractions, and it will be 
the common denominator required ; then divide the common de- 
nominator by the denominator of each fraction, and multiply the 
quotient by the numerator for a new numerator ; the new numer- 
ators written over the common denominator will form the frac- 
tions required in their lowest terms. 



169. What is the rtUefor reducing any given fractions to others which. shall have the 
the least common denominator ? • 



f 
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Note. — The commoD denoinKldiitor la a multiple of all the denomi* 
nators^ and conseqaeDtljr will ditide by any oC them ,- therefore, prop- 
er parts may be taken for all the numerators a9 requir^ed by the rule. 



BXAMfLES. 

1. Reduce I, I, and }, to fractions having the least common de* 
nominator possible. 

. 4)3 4 8 

4X3X£=:24=least common 

3 12 denominator. 



24-T-3Xl=8 the first numerator ; 24-7-4X3=18 the second numerator; 

24-f 8X8=21 the third numerator. 

Whence the required fractions are -f^, ^|, )|. 

2. Reduce ^9 f? |) and | , to fractions having the least common de- 
nominator.. 



CASE VIL 

To reduce a fraction of one denomination to an equivalent fraction of 

a higher denomination. 

Rule. — Reduce the given fraction to a compound one by com- 
paring it witli all the denomifl&tions b'etween it and that denoqoi- 
ination you would reduce it to ; ktstly, reduce this compound 
fraction to a single one, by Case V, and you will have a fraction 
of the required denomination, equal in value to the given fraction. 

Note.-— The reason of the rule may be shown in the following nian- 
ner : — As there are 1 2 pence in a shillings four^pfiftbs of one penny 
can be only a twelfth part as much of 12 pence or a shilling, as it U 
of one penny. Hence, to reduce four-fifths of a penny to the frac- 
tion of a shilling, the given fraction must be diminished 1 2 times, «r 
one-twelfth of it will be the equivalent fraction of a shilling. And i«i 
general, the fraction of one denomination must be as much diminlsbii 
ed to be an equivalent fraction of a higher denomination, as is indi- 



^ 



160. Hano doyiw reduce a fracHm *jf one denominahonto an tquivtikni fraiHan 
of a higher ? 
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cated by ttie mia^tr of -parts of the given deibominatidn which make 
ine of the higher denorainatioD. 

EXAMPLES. 

* * 

1» Reduce 4 of a cent to the fraction of a doMar. 

By comparing it, it becomes ^ of j\ of j\^ which, reduced by Case 
v., will be 4x1 XI =4 

■ ■ ■ ^^j doU.' Ans. > 



and 7?<1PXIO=:700 

*■ 

2. Reduce | of a penny to the fraction of a pound. 



*^ns, £^}^. 



3. Rfeduce 4 of an ounce to the ffatction of a lb. Avoirdupois. 

4. Reduce J of a pennyweight to the fraction of a lb. Troy. 



' • CASfcVIII. 

To reduce a fraction of one denomination to the fraction of another, 
^ but less, retaining the'same value. 

ttuLE. — Multiply the given numerator by the parts of the de- 
nominations between it and that denomination you would reduce 
it to, for a new numefator, which place over the given denom- 
inator : Or, only invert the parts contained in the integer^ and 
mak&of 4hem a <i»mpoiitid fraction as before ; then reduce it td 
a simple oneJ. 

Note.— This rule is the revei^e of the preceding, and the reason 
of it may be shown in a Similar manner; The fraction of a higher 
denpmination is obviously less than the equivalent fraction of n low- 
er denomination ; for example, | of a pound are y^ of a shilling, or 1^ 
shiiHngs. Whence the value of the fraction must be increased, to 
render it an equivalent - fraction of a lower denomination, so, many 
limes as there are parfs of the less denomination in a higher. 

EXAMPLES. 

■. ■ - ' ' ' 

1. Replace ^f ef a dollar to the fraction of a cent. 

■ ." 1 . 1 III ! ■ " — ' " ■ ■ " * ' i I ■ I i ■ I II I ■ IP I 

161. '^ktt is ihe^ rule for ttducing tf fraction pf ont ddnomtna^ton fo another ic^r, 
rttaining the same value 1 

L * 

t 
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By comparing the fraetioo, it will be x|j of y of y ; theD 
1 X 10 X 10 100 4 

— — = =- c. Ani. 

175 X 1 X 1 176 7 



2. Reduce -^^-^ of a pound to the fraction of a penny. 



Am* f d. 



3. Reduce -^ of a lb. Aroirdupois to the fraction o^ an ounce. 



4. Reduce ^fy^ of a lb. Troy to the fraction of a pwt 

Ans. |- pwt. 



CASE IX. 

To find the value of aftaction in the knou^ parts ef the integer^ as 

of coiny weight, tneastire, 4^. 

Rule. — Multiply the niHnerator by the parts in the i^xtiiQ^ 
ferior denomination, and divide the product by the denominator ; 
and if any thing remain, multiply it by the next inferioi^ denom- 
ination, and divide by the denominator as before, and so on, as far 
^ necessary ; and the quotients placed after one another, in 
their order, will be the answer required. Or, reduce the nu- 
merator, as if it were a whole number, to the^Iowest denomina- 
tion, and divide the result by the^enominator ; the quotient will 
be the number of the lowest denomination, (which must be 
brought into higher denominations as far as it will go,) and the 
remainder will be a numerator, to be placed over the given de^ 
nominator for a fraction of the lowest denomination. 

Note. — From this rnle, in connexion with what has been said of 
Reduction of Federal Money, it appeai-s, that, annexing to the given 
numerator as many ciphers, as will fill all the places to the lowest 
denomination, and dividing <he number so forqiied by the denomina-- 
tor, the quotient will be the answer in the several denominations, 
and the remainder a numerator to be placed over the given denomi- 
nator, forming a fraction of the lowest denomination. 

« 

J an ij I ' , , - __ - T - ■ - ■ — • ' ■ _-fc — ■ I 

* I 

162. Hew do youjind th9 value ofafiraction in tkt knoton parU of the iti^eg^r 7 




iiEmjcTia!<f^\ijhGtjimim;$inmim %^ 





EXAHrZiES* 
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L What is (he valae of 


f of adallar? 














•By fhi gtnertd rule. 

5 

10 


• 






a)5 


By the rude. 

d. c; 



1 

m. 



8)60( 2 




6 


2 


5 


i 10 

8)20( 4 


Ms. 

4 


6d. 
or 


. 2c. 
62c. 


5m. 
So). 








c. 2 . 10 
8)40 


*** 















m. 5 

Or thus. 
*f 26=t50Q0flQu sftid^ V^^-^^^i°*'=^^^<^* ^^' answer, as before. 



( . 



2. What 18 tke valae of^{ of a dolUr ? 

j. d. c. m. 
64)17 (2d. 6c. 5fm. 
128 



* r. . 



— or, 2Sg. fifcL 

490 

384 Or, jJ17=1700Qni, 

360 And > VV*n>-=265fin.=26c. ^m. 

320 answer as before. 

40 

64 



' ^ 3. What is the vahie of f of a pound ? 

Ans. 148.3d. l^qr. 



4, What is the yatoe of f of 44h. Ayoirdupols ? 

' ' ' Ans. 12oz, 12|dr. 



84 REDUClIOSr OF TUL6AR FRACfeONS. 

CASE X.* 

To redttee any given quantUy to the fraction of any gnaUr denam* 

tnotion of the same kind. 

Rule. — Reduce the given quantity to the lowest term men- 
. tioned, for a numerator ; then reduce the integral part to the 
same term for a denominator ; which will be the fractiim re- 
quired. 

Note. — ^It appears from this rule, and what has been said before, 
that, in Federal Money, where the given quantity contains no frac- 
tion of its lowest denomination, the annexing of as many ciphers to 
1 of the required denomination^- as will extend to the lowest denom- 
ination in the given quantity, wiH form a denominator, which, placed 
under the given quantity used as one number for a numerator, will 
make the answer, which may be reduced to its lowest terms. Or, 
if there be a fraction of the. lowest denomination, ipultiply the given 
whole numbers by its denonoinator, adding its numerator, for a numer- 
ator ; and let the denoininator itself, at the left of as many ciphers as 
were mentioned above, be a denominator ; the fraction so formed will 
be the answer ; which may be reduced to its lowest terms. V 

EXAMPLBS. 

1 . Reduce 6d. 2c. 5m. to the fraction of a dollar. 

By the geticrcJ ntlp. . , . , . c y 

6(1. * lOd. int. part. 

XlO+2 10 



62 100 By the note. 

X 104-5 10 g. d. c. m- 

-*-rr. 6 2 5 

625 1000 '— ^i?' 

• 10 0, 

And /Jy5_=:|^, Ans. ' Aps., as before 

2. Reduce 26c. 5|m. to the fraction of a dollar. 



*T. »^ 1 ♦ 



* This case is the reverse of the former, and therefore proves iL > ^ 

QlT* If there be a fraction given with the said quantity, it must be farther redn'ced to 
the denominative parts thereof, adding thereto the numerator. 



1 



163. What it your rule far reducing any given quanttfy fb the/rAdion of a greater 
ienjomin^Hon of the same kind 7 • 



A&DITtON OF VULGAR FRACTIONS. 85 

9 

By the general ruk» 

26c. 100c. int. part. 

Xio+5 10 



265 1000 

xa+6 . 8 



2125 8000 

AndfH!=JJ$- Ans. 
Bt^ the note. 



^, d. c. m. 



265X8+5=2 12 5 

r -H i. 

And^l.X8=8 O 



Ans. as before. 



3. Reduce 14s. 3^d. ^ to the fraction of a pound. 

Ans. HSf=4£- 

' ■ ' - 

4« Redace 12oz. 12^dr. to the fraction of a lb« Ayoirdiipois. 

Ans. fib. 



ADDITION OF VULGAR FRACTIONS. 

RULE. 

Rgducev compound fractions to single ones ; mixed numbers to 
improper fractions ; fractions of different integers to those of the 
same ; and all of them to a common denominator ; then, the sum 
of the numerators wriUcn over the common denominator will be 
the sum of the fractions required. 

Note.— Fractions, before they are reduced to a common denomina- 
tor, are entirely dissimilar, and therefore cannot be incorporated 
with one another ; but when they are reduced to a common denom« 
inator, and made^ parts of the same thing, their sum, or difference, 
may then be as ^fQpe;ly expressed by the sum or difference of the 
numerators, as the sum or difference of any two quantities whatever, 
by the sum or difference of their individuals'; whence the reason of 
the. rules, both for Addition and Subtraction, is manifest. 

» — m i i.i. M ii I.I .. . 11 , I I I , II I I ■■ II I ■ n il ■■*.■.— I n IMI ■ II I I ■■ »i " ■! 

164. What is thei niU for addition rf vulgar fraeU^ns 7 



86 SUBTRACTION OP tULGAR PRACTfONS. 

EXAMPLES. 

1. Add }, i of |, 4, and 6^ together. ♦ 

First, J of 1=1 ; 4=| ; and 54=V. 
Then the fractions are J, J, ti V- ' 

2X3X1X1X2=12 least common denomioatpr.. 
12y4= 3X 3=: 9\ 

ISl^lS 4^S? new'namerators. 
12-7-2= 6X11=66) 

127 sum of the numerators*. 

12 least common denominator, . 
Ans. yj7=:io^7^. 

2. What is the sum of f> of 4f , f of |, and 9i ? 

Ans. 12|f. 

3. Add together |$. f c. f^c. and |m. 

Ans» 20c. 9nfc 

4. Add £^. ^s. and f d. together. 

Ans. 28. Sy^d. 

5. Add } of a we^ky ^ of a day, i of an hoar, and J of a minute 
together. ^ 

Ans. 2 days, 2 hours, 30 minutes, ,45 seconds 

SUBTRACTION OF VULGAR FRACTIONS. 

RULE. 

Prepare the fraction as in Addition, and the difference of thct 
numerators, written above the common denominator, wUI give 
the difference of the fractions required."^ 






*Ib lubtractJng mixed numbers, when the fractions have a oommoo denominator, and 
tlie nomerator in the subtrahend u less than that in the minuend/ tiie difference of the~ 
wiiole numbers will be a wliole number, and the differeace of the numerators a numera> 
tor to be placed over tiie givon denominator ; this whole nnmbec uid the friction thofl 
formed will be the remainder ; but, when the numerator in the mbtrahend is greater 
that that in the minueod subtract the numerator in the subtrahend from the common 
denominator, adding the numerator in the minuend, and carrying one to the integer of 
the subtrahend. ' Hence, 

' -■ . I I I ■ . II I II . Ill 11 I ^ 11 M l » If I J^— M.*- 

165. IfHiat %9 your rule for the subtrMtUm of vulgar/ractions ? 



MULTiptieATIQIC QP VUIiQAB FftAGTIONS. * $7 

EXAMPLES., 

1. From I take f of f . 

f of f ==H=A- Then the fractions are | and ^^. 

3X28= 84 • . iass SJL. lind JL=JLP thprpforp 

5X 4= 20 ^4 TTT^ ""° 2T Ti 2» inereiore, 

4X28=112 com. den. j A^""f rs^iV^f remainder. 

2. From |f take |. Ans. J|^. ^ 

3. Take 3ic. from i of 2Jg. Ans. 43jc. 

4. From £J. take ^^9. ^ Ans. 48. 1 Jd. 

5. From 5 weeks take 19f days. 

Ans. i5dR. 4ho. 48min. 



MULTIPLICATION OF VULGAR FRACTIONS. 

RULE. 

r 

Re9UCE compoundfractioDs to simple ones, and ra^ixed numbers 
to improper fractions ; then the product of the numeratorrTviIl 
be the numerator, and the product of the denominators, the de- 
nominator of the product required. 

Note. — Where several fractions are to be multiplied, if the nuaicr- 
ator of one fraction be equal to the denominator of another, their 
equalnumerators and denominators majr be omitted. 



" ■ * <= 



==p 



HeD($e, a fraction is subtracted from a whole number, by taking the numerator of tii^ 
fraction from its detiominator, and placing the remainder over the denominator, then 
fiilung one ftom the whole number. 

EXAMPLES. 

From 12| 12| 12 

Take 7|^ 7 J | 

Rem. h\ - 4f llf 

166. WhtA t> tht rule for mvWflying' vulgar fraci^ions ? 



88 • DIVISION OP VULGAR PftACTIONS. 

EXAMPLES. 

1. What is the continocd product of 4 J, J, | of J, and 6 ? 

1X7 

4i=V, i of 1= =3^1 and 6=f 

4X8 
^ 13X1X 7X6 

^Then V^T^/^^f= ^ =iU=Hi ^^^ answer. 

3X5X32X1 

2. MuUipfy y\ by ^. Ans.^^^^V 

3. Multiply 5i by ^. Ans. J. 

4. Multiply i of 5 by f of f Ans. J'y. 



DIVISION OF VULGAR FRACTIONS. 

RULE. 

Prepare the fractions as before ; then invert the divisor, and 
proceed exactly as in Multiplication : The products will be the 
quotient required. 

Note. — ^To toultiply a fraction by an integer, divide the denomifia^ 
tor, or multiply the numerator by it ; and to divide by an integer^ 
divide the numerator, or multiply the denominator by it. ^ 

EXAMPLES. 

1. Divide J of 17 by § of f. 

1X17 
i of 17=J^ of y= -=V, and f of ?=H-^ J therefore. 



3X 
17X2 

3X1 


1 


the quotient rcquiFcd. 


- 


2. Divide f by |. 






Ans. 1^^. 


3. Divide 5 j* by 7 f. 






Ans. |J>. 


4. Divide ^ by 9. 




» 


Ans. ^\-. 


5. Divide i of 1 of § by J 


off. 


Ans. f. 



, 167. ' What is tht ruU/br the division of vulgar fractions 7 



jmcmAL FEIACTIONS. 

[NoTE.*<^TberdiAQmiAaiioiiK of Federal Monty are purely dedoisd \ dollarfi beiug uoiii 
or wliole nunbers, dincies te9ib» of a dollar, centa biuidxedtha of a doll»r^ aod miUs 
tbqu«amlths of a doUac ; conseq^ucnily. Federal ilfonij^ and D^imtd fr<icti€n$ ace 
subject to the same oiethtoda of operation.] 

A Decimal pRACTtarY is a fraction whose denominator is a unit 
with so naany ciphers annexed as the numerator has places of 
figures. 

As the denominator of a decimal fVaction is always 10, 100, 
1000, &c. the denominators need not be expressed : For the 
numerator only may be made to express the true value. For 
this purpose it is only required to write the numerator with a 
point before it at the left hand, to distinguish it from a whole 
number, when it consists of so ma^y figures, as the denominator 
hath ciphers annexed t^ unitx, or 1 : So /^ is^ written .5 ; /j»y, 
.33 ; VW75 •'?35, &c. 

The pobt prefixed is caU^ a Separatrix. \ ■ 

But if the numerator has not so many places as the denominator 
has cipbeFs, put so naany ciphers before it, viz. at the left hand, 
as will make up the defeat : So write rf 7 thus, .05 ; and t/fti 
thus, .006, &c. And thus do these fractions receive the form 
of whole numbers. 

We may consider u«ity as a fixed peint, from whence whda 
Dumberst^ proceed infinitely inereasing toward the left hand, and 
^de^imals lafiBileiy deereaatDg toward ^ right handtoO, asin 
the following 

TJISXiB. 



to 



si ^ § 



?5 w^-ooiS ^"^o '.Sirs i 

556 5 5556- 55565555 




cu 



MMJiMJSy'^^ -^^ "^ y Xi J2 JS JS Xi 

•^^ '<-' -^^ -t^ ■^•* t** d Jf) » QOCtiri -^mt -^ml ■^mt •*•*- -»J 

Whole numbers. Decimal parts. 



168. What are Deeimai Fraetions ? 169. Explain the principles on tohich deci- 
mals are founded? 170. What is said of unity 7-^ — 171. JEarpfetivtKtTaVjU. 

M 



90 DECIMAL FRACTIONS. 

All tbe figures at the left band of titie decimal pdLot are whole 
Damben. The 5 lo the Ist place at the right hand of the point, 
represent? 5 tenths ; 5 in the 2nd place, 5 hundredths ; 5 in the 3rd 
place, 5 thousandths ; 5 in the 4th place, 5 ten-thoasandths ; 5 in the 
5th place, 5 hundred thoosandths ; 5 in the 6th place, 5 milliontiis ; 
5 in the 7th place, 6 ten-mi llionths ; 5 in the 8th place, 6 hundred- 
millionths ; and all of them taken together, are read thos : — ^Flfij-fire 
million, five hundred fifty-five thousand, five hundred and fiAj-five 
hundred millionths.^ 

Ciphers, placed at the right hand of a decimal fraction, do not al- 
ter its value, since every significant figure continues to possess the 
same place : So .5, .50, and .500, are all of the same value, and each 
equal to ^. 

But ciphers placed at the left hand of a decimal, do alter its value, 
every cipher depressing it to yV of the value it had before, by re- 
moving every significant figure one place further from the place of 
units. So .5, .05, .005, all express difierent decimals, viz. .5, ^ ; .05, 
XT ¥ ; .OOS, x^Vr- 

Decimal fractions of unequal denominators arts reduced to one 
common denominator, when there are annexed to the right hand of 
those, which have fewer places, so many ciphers as make them 
equal in places with that which has the most So these decimals, 
.5, 06, .455, may be reduced to the decimals .500, .060, .455, which 
have all 1000 for their denominator. 

Of decimals, that is the greatest, whose highest figure Is greatest, 
whether they consist ot an equal or unequal number of places*: Thus, 
.&is greater than .459, ibr if it be reduced to tiie same denominator 
with ,459, it will be .500. 



* It ii evident from the Table, that since the decimal parts deeremte in a tenfold pro- 
portion from the place of units towards the right hand, they must increate in a tenfold 
proportion from the right hand towards the left, which proves that decimal fractions are 
subject to the same law of notation, and consequently of operation, as whole nnmbers. 

To read decimaiJiguret.'^Be^m at the left hand, and read them in the same manner 
as we read whole numbers, and add to the whole the name of the place of the right 
band figure. 

EXAMPLES. 

.24 is read 24 hundredths ; 
.035 is read 35 thousandths ; 
« .0050 is read 50 ten thousandths ; 

.000750 is read 750 millionths ; 
.00000099 is read 99 hundred millionths. 

ili. What are aU figures aitheleft hand of the point, or separatrix ? 173. What 

doet the first figure at the right of the decimal point represent ? 174 What the 

seeond^^rd. fourth^ fyc, ? 175. What effect have ciphers placed on either hand of a 

decimal f 176. How are decimal fractions of unequal denominators reduced h « 

common denominator ? 



ADOITIDN OF DECIMALS. 91 

A mixed naotiber, viz. a whole number with a decimal annexed, is 
equal to an improper fraction, whose numerator is all the figures of 
the mixed number, taken as. one whole number, and the denominator 
that of the decimal part. So 45*309 is equal to V^V) ^ ^^ evident 
from the method given to reduce a mixed number to an improper 
ihiction : Thus, 45X10OO-h3O9=\%%V ^ above. 



ADDITION OF DECIMALS. 

RULE. 

1 . Place the numbers, whether mixed, or pure decimals, un- 
der each other, according to the value of their places. 

2. Find their sum, as in whole numbers, and point off so miany 
places for decimals, as are equal to the greatest number of deci- 
mal places in any of the given numbers. 

EXAMPLES. 

1. Find the siftn of lS^07S+«'3591f+2234-ai 9758 1+3478- H* 
12-358. 

19073 
2-3597 
223. 

•0197581 
3478-1 
12.358 



3734-9104581 the sum. 

2. Required theSum of 429+21 -37+355003+1 07+1 -7 ? 

Ans. 808*143 

3. Required the sum of 973+1 9+1 •75+93-7 164+9501 ? 

Ans. 1088-4165. 

J. 

4. Required the sum of 5-3+1 1-973+49+-9+1 -73 14+34-3 ? 

Ans. 103-2044. 

177. Whai is the niUfor addition qf itoimdU 7 



n 



93 MULTIPLICATION OP DECIMALS. 

SUBTRACTION OF DECIMALS. 

IIULE. 

Place the oumbers according to tiiehr value : Tben fobtract 
as io whole nuoibers, and point off the decimals as in Addition. 

EXAMPLES. 

1. Find the difference of 1793- 1 3 and 81705693. 

From 1793- 13 
Tnke 81 7*05693 



Remainder 97607807 

2. From 17M95 take 125-9176. Ans. 45.2774. 

3. From 21 9* 1384 take 195-91. Ans. 23-2284, 

4. Fr6m 480 t«*e 245 0075. JUn. 234-9925. 



MULTIPLICATION OF DECIMALS. 

RULE. 

1. Whether they be mixed numbers, or ;pure decimals, place 
the factors and multiply them 'as in whole numbers. 

2. Point off so many figures from the product as there are 
decimal places in both tbe factors ; and if there be not so many 
places in the product, supply tbe defect by prefixing ciphers. 

Notv:. — T^ reason of the rule for pointing off tbe figures for dec- 
imals, is evident from the notation of decimals. Thus, *5X-5=*25 ; 
for -5X1 =±5 vr once-»five tenths. Bat as the multiplier is less than 
unity), IMT tenths, multiplying is only taking tenths of tenths, and so 
. many tenths of tenths, are evidently so many hundredths. So also, 
tenths of hundredths would be thousandths ; hundredths of hundredths 
would be ten thousandths ; and so on. 



"^ 



178. frhaiisthe rvtf /or JK^^roc/in^ itecimal /raclioni ?— 179. WMnikrmh 
T mukiplicaiion of deemtit 7 



DIViSWN Oy DECIMALS. S9 



1 . Multiply .02345 
by ;00i63 

7035 
14070 
2346 



.0000382235 tlie prodisct. 

2. Maltiply 25.238 by 12.17. Ans. 307.14646. 

3. Multiply .3759 by .945. Ads. ^552255. 

4. Multiply .84179 by .^365, Afvs. .03^408916. 

. c ■ i ■ . ■ - . 

To multiply by 10, 100, 1000, &c. remove the separating point so 
many places to the right hand, as (he multiplier has ciphers. 

ilO ) C 3.45 

So .345 multiplied by ^100 V makes < 34.5 

^1000) f345. 

For .345X10 is 3.450, fee. 



DIVISION OF DECIMALS. 

RULE. 

1. The places of decimal parts in the ^ivi^or and quotieniy 
counted together, must always be equal to those in the dividend ; 
therefore, divjde as in whole numbers, and, frc»a the jright hand 
of the qu<4;iefit, point <^ff ao^aany p4a60fl^r ^ecimals^ as the de; 
cima] places rin the dividend exceed those in the divisor. 

2. If the places of the quotient be not so many as the rule 

requires, supply the defect by prefisbg ciphers to the left hand. 

« 

3. If at any time there be a remainder, or the decimal places 
in the divisor be more tlian those in the dividend, ciphers may 
be annexed to the dividend or to the remainder, and the quotieiit 
carried on to any degree of exactness. 



^ 11 iMm V »iiI li l ijii I * m y ■' rt f-'i' « ,1, 



, ISO. }Vhat is t!ie rvhfor dimsiott of dtcimaU ? 



94 



DIVISION OP DECIMALS. 



EXAMPLES. 



1. 



2. 



219).n784l075(.000538087, &c. .3719)38.0000(102.178, d&c. 

1095 Oir In Exaropie 1st, the 3719 

-' divisor having DO decimals, the — — 

834 quotient must have so many as 
657 there are in the dividend. In 

Example 2d, the dividend be- 

1771 ing an integer, most have at 
1752 least so many ciphers annexed, 

— " as there are decimals in the 

1907 divisor, and so far the qaotient 
1752 will be whole numbers; then 

annexing more ciphers, the 

1555 remaining figures in the quo- 
15^ tient will be decimals, accord- 
ing to the rule. 



8100 
7438 

6620 
3719 

29010 
26033 

29770 
29752 



22 



la 



3. 133)5737(43.1353-f* 

4. 23.7)65321(2756.16+ 
6. 172)918.217(12753+ 

6. t25. 17)3 15.6293(1253+ 

7. t.31 7)29.4 17(92+ 

When decimals or whole numbers are to be divided by 10, 100^ 
1000, &rc. [viz. unity with ciphers] it is performed by removing the 
separatrlx, in the dividend, so many places toward the left hand, as 
there are ciphers ii^ the divisor. 



So 




dividing 7654, the quotient is 



766.4 
76.54 
7.654 
.7654 



1 



* Tbis character, placed here, shews that the quotient is not complete, and that it 
nay be further continued by annexing ciphers to the remainder. 

t These questions are left unpointed in the quotient, to exercise the learner. 

181. When decimals or v^U numbers are to be divided by \iH>, 1990, ^. hmo da 
y^ proceed ? 



REDUCTrON OP DECIMALS. U 

REDUCTION OF DECIMALS. 

CASE I. 

'To reduce a vulgar fraction to its equivalent decimaL 

RULE. 

Divide the numerator by the denominator, as in Division of 
Decimals, and the quotient will be the decimal required. Or, 
ISO many ciphers as you annex to the given numerator, so many 
places must be pointed off in the quotient, and if there be not so 
many places of figures in the quotient, the deficiency must be 
supplied by prefixing so many ciphers before the quotient figures, 

NoTE.^ — By annexing one, two, three, &e. ciphers to the numera- 
tor, the value of the fraction is increased ten, a hundred, &c. times. 
After dividing, the. quotient will of course be ten, a hundred, &c. 
times too muph ; the quotient must therefore be divided by ten, a 
hundred, &c. to give the true quotient or fraction. In the first exam- 
ple, J is made » V«z='p, which, divided by 1000, i8^,fff\=.l^, 
and is the rule. 

EXAMPLES. 

1. Reduce J to a decimal. 8)1-000 



•125 Ans. 

2. Reduce §, f , § to decimals. 

Ans. -375, -625, -eeerf-. 

3. Reduce J, J, f , J, |, |, and J to decimals. ^ 

Ans. -25, -5, -75, -333+, -8, -833+, -875. 

4. Reduce /^, |J, ^V^, and ^^ to decimals. 

• Ans, •263+, -692+, -025, -25 

CASE 11. 

To reduce nunJ)er8 of different denominations^ as of Money ^ Weighty 
and Measure^ to their equivalent decimal fractions. 

RULE. 

1. WritjO the given numbers perpendicularly under each other, 
for dividends, proceeding orderly from the least to the greatest. 

182. How do you proceed to reduce a vulgar fraction to its equivalent dedmai^f 

183. What is. your rule for reducing numbers of different deTtominations to their 
e^ivalent deeimni value ? 



96 BEDUCTION OP DECIMALS. 

2. Opposite to each dividend, on the left band, place such a 
number, for a divisor, as wilf bring it to the next superior de- 
nomination, and draw a line perpendicularly between them. 

3. Begin with the highest, and write the quotient of each 
division as decimal parts on the right hand of the dividend next 
beloiv it, and sojon, until they are all used, and the last quotient 
will be the decimal sought. 

Note. — The reason of the rule may be explained from the first 
example : thus, three farthh^ are f of a fienny, which, brought to 
a decimal, iB'*75 ; ceasequeotly, 8fd. may be expressed, S'76d. but 
9*75 is Uf of a penny=^^7 of a shilling, which, brought to a deci- 
mal, is -7291668.+ in like manner, l7-729166s.+ are ijl^^i^8.= 
iJiHiU£='S56458+ as b^ the rule. 

EXAMPLES. 

I. Beduce n». 8jd. to the decimal of a pound. 

3. 



12 

20 



8.75 



17.729166, &c. 



•886458, d&c. the decimal required. 

0::^ Here, in dividing 3 by 4, we suppose two ciphers to be an- 
nexed to the 3, which make it 3-00, and -75 is the quotient, which 
we write against 8 io the next line ; this quotient, viz. 8-75, being 
pence and decimal parts of a penny, we divide . them by 12, which 
brings them to shillinga and decimaHparts ; we therefore divide by 
20, and (there being no whole number) the quotient is decimal parts 
of a pound. 

2. Reduce 1, 2, 3, 4, and so on to 19 shillings, to decimals. 



Shillings. 
Answers* 


1 

•05, 


2 
•1, 


3 
•15, 


4 
•2, 


5 
•25, 


6 
•3» 


ShilHngs. 

Answers. 


7 
•36, 


8 
•4' 


9 
•45, 


io 

•5, 


11 

•55, 


12 
•6, 


ShilllDgs. 

Answers. 


13 14 
•65, -7, 


15 

•75, 


16 

•8, 


17 

•85, 


18 

•9, 


19 

•95. 



0^ Here, when the shillings are even, half the number, with a 
point prefixed, is their decimal expression ; but if the number be 
odd, annex a cipher to the shillings, and then halving them, you will 
have their decimal expression. 



"^ 



REDUCTION OP DECIMALS. 97 

3. Redace 1,2, 3, and so on to 11 pence^ to the decimals of a 
SbilHpg.* 

PeDce. 1 2 3 4 6 6 

Answers. .083+, .166, .25, .333+, .416+, .5, 

Pence. 7 8 9 10 11 

Ansners. .533+, .666+, .75, .82r3+, . .916+. 

4* Reduce 1, 2, 3, &c. to 1 1 pence, to the decimals of a pound. 

Pence. 12 3 4 

Ansxvers. .00416+,.. .0083+, .01 2§, .0166Q+, 

Pence. 5 6 7 8 

Answers. .0208+, .025,. .02916+, .0333+, 

Pen<ie. 9 10 ■ 11 

Answers. .0375, .0416+, .04583+, 

CASE III. 

To find tRe decimal of any number ofshilMngs^ pmce^ and farthings^ 

by inspection, 

RULE. 

1. Write half the greatest even nunpiber of shillings for the 
iSrst decimal figure. 

2. Let the farthings in the given pence and farthings, possess 
the^ seQpqd and third places ; observing to increase the second 
place, or place of hundredths, by 5^ if" the shillings be odd, and 
the third place by 1, tvhen the farthings exceed 13, and by S 
when they exceed 36. 

Nqpi.----tf there be no shilttngSy or only<4Hie shiilipg in the given 
fluna, a cipher must be written ill ihi^ first place^ or place of tenths. 

if the farthings in the given pence and farthings, do not exceed 9, 
« cipher must be written in the second place, or place of hundredths. 

The invention, of the rule is as follows :— As shillings are so many 
SOths of a pound, half of them tnust be so many tenths, and conse- 
quently take the place of tenths in the decimals ; but when they are 
^d, their half will always consist of two figures, the first of which 
will be half of the even number, next less, and the second a 5 : Again^ 
farthings are 960ths of a pound, and had it happened that 1000, in- 
stead of 960, had made a pound, it is plain any number of farthings 
would haVe made so many thousandths, and might hare taken their 
place in the decimal accordingly. Bat 960 increased by -^^^ part of 



* The answers to this question are the same as the decimal parts of a foot. 

■ " ■ ' i . .. I I ■ ■ . I III I . , 

tS4. What is the rule for finding the.dedmal of tmy nvmber of shillings^ pence, Sjra.f 
byintpenHon^ 

N ■ ■ ■- 



X 



^^ kAb^jfcWON bp bfetiliiALiS. 

itself, is =1000, consei^ueDtlV, any ndmber of farthings, Increased bj 
their -^^ part, mil be an exact decimal expression for them : Wb^tic^, 
If |he number of farthings be more than 12, ^ paVf is greafei* ftian 
Jqr. and, therefore, 1 must be added ; had when the number off far- 
thing? is more thto 36, ^^^ pkrt is greater than l^'^r.for whidi $ thust 
be added. 

exaAiples. 

I. Find the deciii)al of 13s. 9fd. by inspecfion. 
.6 . . =1 of 126. 

6 for the odd shilling. 
3& = farthings in 9|d. 
Add 2 for the excels of 36. 



.691 =decimal reqdfre^. 

/S. Find by Inspectioo the decimal expressions of 180.3^. loid 
178. 8Jd. Aiis. £:9r4 and £?8B6. 

'To fifid the value of my^^veWdiH^lin 'the'tiUds dfthe'int^er. 

next: less (leDomlnatioiay'and edt <iff st)'hiaify'{jfac^s'A)r''a ri&ttmili" 
dQr,'tQJthe ngitTiandjUs thfe're afe'jJfa^ m^^tt dbtitti^]. 

^. Miiitipry Che reffaarnder %y thfe tf^it^ irfferfor 8fen»ilifMatt6fa, 
and cut off a remaifider as before. 

3. Pr«c#^ m^thJs'toinafer thiPoi^riftU the tmrt8:of ^he^^^^ 
— -aiid the sritiettti acnbiiilitetfbite, BtmikigonlitiMt liMSd; ttMfte 
tiie answer. 

EXAMPLES. 

1. Find the value of .fS&ee of a pound. 

'2() 



14.79360 
1'2 

9.62320 
•4 



109280 :Ans. Ns. 9^Jd, 



a^^^e ^7^^ ^ ruUfor fmding the value of any given dtemoHn 4he iermr (f 



2. What h the value of .679 of a sbilling ? 

, Ans. 8448d. 

3. What 19 the vaiue of .617 of a cwt. ? 

Aus. 2qrs. 131b. loz. 10/^dr. 

4. WM is fte v^lu9 of .997 9f 9 )r^r4 ? , 

Ads. lqp.2.352n. 

5. What 1.8 the y^lue of .8469 of a degree ? 

Ans. 5Bm. 6fur. 35po. Oft. llin; 

6. Wl^t ki i\^ ir^l^e qf .569 of a year ? 

Ans. 207d. 161^. 26m, Si^sec. 



COMPOUND MULTIPLICATION. 

CoikiPQPS^p W^JLTIPWCATioN i^ the ipultiplying of sums of dif- 
ferent denominations ; it ii^ n$^f^| in j6n<)ipg tbi^ yj^lue of Groods, 
&c. And» as in compound Addition^ we carry from the lowest 
denonilnation to the next higher, so we begin and carry in Com- 
pound Multiplication ; one genei»^l jrul/e b^ing to multiply the 
price by the quantity, 

NoTE.-^The product of a number, consisting of several part^ or 
denominations, by any simple number whatever, will be expressed by 
taking the product of that simple number, and each part by itself, as 
so many distinct questions: Thus, 331. 15s. 9d. multiplied by 5, will 
be 1651. 75s. 45d,=(by taking the shilling^ from the pence, and the 
pounds irom the thiilings, and placing them in the shillings and pounds 
respectively,) 1681. 18s. 9d. and this will b^ true when the multipli- 
cand is any compound numher whatever. 

CASEi. 

When the muUipUer or quantity does not exceed 12. 

Multiply the price of one yard, pound, &c. by the whole quan* 
tity or number of yards, pounds, &c.— the product will be the 
answer. 

- ' - h 

■ ' ^ J I I ^ I I I I ■ . I I III I II ' ^ m >w I . I I I n il II I ■ III II mmtm^mmm^ ■ i b f^*^*^' . ■*■ ^*— ■^^^■^^wwi* 

lias. Whati§ CoimnwiMl JAt^tiiife'cafitn ?r?— IffiT. WM ia V^fir^lit^ithenihemla' 
iiptierioe9not€Kciedl%7 



100 COMPOUND MULTIPLICATION. 

EXAMPLES. 

1. What will 5 yards of broadcloth amount tO| at £1 12s. 4Jd. a 
yard ? 

£• «• d. (^ lo this example, we write down j£l. 12s, 

1 . 12 4^ 4^d. the price of one yard, and then write 5, the 

5 Dumber of yards,, under the least denomination. 

We multiply 2 farthings by 5, and the product 



£8 1 10^ Is 10 farthings, which we bring into pence by 

dividing them by 4 ; we write down the remain- 
ing 2 farthings, and reserve the quotient, 2 pence, 
to be added to the product of the pence. We then multiply 4 pence 
by 5, and the product is 20 pence, and 2 pence which we reserved 
are 22 pence, which we bring Into shillings by dividing them by 12 ; 
we write down the remainder 10 pence, and reserve the quotient, 
1 shilling, to be added to the product of the shillings. We then mul- 
tiply 12 shillings by 5, and the product is 60 shillings, and 1 shilling 
that we reserved are 61 shiliing«, which we bring into pounds by 
dividing them by 20 ; we write down the remainder 1 shillings and 
reserve the quotient, 3 pounds, to be added to the product of the 
pounds. We then multiply 1 pound by 5, and the product is 5 pounds, 
and 3 pounds which we reserved are 8 pounds^ ; this beln^ the hIglK 
est denomination, we write down the whole amount 8 pounds, and Sni 
the product or answer to t>e £S Is. 10^, 



2. Multiply £4 13s. 4|d. by 10. 

3. Multiply £8 16s. llfd. by 11. 

4. Multiply £13 12s. lid. by 7. 

5. Multiply £14 17s. 8Jd. by 0. 



Ans. £133. 198. 2|d. 



Remark. — The facility of reckoning in Federal tMonetfy cooh 
pared yrith poundsT, shillings^ &c. may be seen from the examples 
given in this and the following cases. 



The general ruU 18 — 

Multiply as in simple mutiplhcation, and from the product point 
off so many places for cents and miUs, asitbere ai^ places of cents 
"tmills in the price. 



1 
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In Pounds, Shillings, &c, 

1. What will 9 yards of cloth 
amoant to, at 5s. 4d. per yard ? 

Price yer yard, £0 6 4 
Namber yards, 9 



£2 8 

2. Six yards at 9s. lOd. per 

yard ? 

Ans. £2 198. 



In Dollars, Cents an4 Mills, 

1. What will 9 yards of cloth 
amount to, at 88c 9ffl. per yard ? 



Price, 



/" 



88c. 9m. 
9 



$B -00 



1 



2. Six yards at fl*22c. 9m. per 
yard ? 

Ads. j7-37c. 4m. 



CASE II. 



Where the multiplier , that is^ the quantity ^ is above 12. 

Multiply by two such numbers, as, when multiplied together^ 
will produce the given quantity, or multiplier. 



EXAMPLES. 



In Psunds, Sh^ings, &c, 

1. What will 144 yards of clotl 
cost, at 3s. 5^d. per ydrd ? 

£ 9. d, 

3 5} price 1 yd. 
Mult, by 12 



Produces 2 16 price 12 yds. 
Mult, by 12 

£24 18 price 144 yds. 

^ 2. 24 yds. at 6s. 3|d. ? 

Ads. £7 Us. <5d. 

3. 27 yds. at 9s. lOd * ? - 



In Dollars% Cents and MHU, 

i. What will 144 yards of cloth 
cost, at 57c. 6fm. per yard? 

^0-5764 Or, -6764 
144 12 



23056 
23056 
5764 

J830016 



69168 
12 



g83-00l6 



2. 24 yards at $1, 5c. 2m. ? 

Ads. $25, 24c. 8m. 

3. 27 yds. at^l, 22c. 9m, 



• New-York corran^, ^l=:8t. 



i» ■ ■ II I 



188. ^hat is tke rule tchcn the muWplitr^exceeiU 12 ? 



X 
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CASE III. 

Whm tkt quantky is such a nwnbefj that no two nwnbenimthe TabU 

ieill produce U exactly. 

MultipTy by two such numbers as come tbe nearest to it ; aad 
ior the number wanting, multiply the given price of 1 yardbj 
the said number of yards wanting, and add tbe products t(^ether 
for the answer ; but if the prodoct of the two numbers exceeds 
the given quantity, then find the value of the overplus, which 
subtract from the last product, and the remainder wilt bc» the 
answer. 

EXAMPLES. 



1. What will 47 yards of clotb, 
at 17s. 9d. per yard, amount to ? 

£. #. d, 

17 9 price of 1 yd 
Mult, by 5 

Produces 4 8 9 price of 5 yds. 
Molt, by 9 

"•••^.■.^^"^■^^ ^ 

Prod. 39 18 9 price of 45 vds. 
Add 1 15 6 price of 2 yds. 



In iMIartf Cent* and MUlt^ 

1. What will 47 yards of cloth, 
at ^3 95c. 8m. per yardy amount 
to? 

$2-958 
47 



20706 
11832 

An9. j^l39'Q2k> 



Ans. £41 14 3 price 47 yds. 

Note. — This msv be performed by first finding the value of 48 
' jai'ds, from which if you subtract the priqe of 1, tbe remaioder wlU 
be the answer as above. 



2. 67 J yards at 168. 4d.* ? 

Ads. £55 2s. 6d. 

3. 59 yards at lOsJf ? 

Ans. £29 10s. 



2. 67^ yards at $2 4c.? 

Ads. $137 8ic. 

a 59 yards at $1 33jc. ? 

Ads. $78 66c. 6 m. 



* New York csrrency. 



f Pennsylvania currency ; ^l=:7s. 6cl. 



■f** " '-^' 



••-»- 



1 89. How do yim precud when the muUipUer ct ^umtity is jtrndi m number as no two 
numbers in the MuUiplication Table toUl produce exactbf ? 



1 



fpTien the quantUy is any nvmherjobcm tbBMkAtifflicdHKm "t^ible* 

Multiply the price of 1 yard % 10, which will produce the 
pi^ice of iO yards : Tkvs product, multiplied by 10, will give the 
price of 100 yards ; then you must SQultiply^be pric^eof *00 by 
the number of hundreds in your question ; the price of ten by 
the number of- tens ;; and Iheiprioe of unity, or 1, by the number 
of units : lastly, add thefjef several products together, and the sum 
will be Ibe .answer. 

EXAMPL^ES. 

1. What tviU'3i59 yvtrds 6( doth, at 4^. T^d. per yard, amount to ? 

s, Hi 

4 7^ price of 1 yard. 
10 



■A**«kipa«kMk> 



£2 6 3 price of 10 yards. 
10 



'ill! < III I 



23 2 .6 price of 100 yards. 
3 



69 7 6 price of 300 yards. 
5 times the price of 10 yds.zzl 1113 price of 50 yards, 
9 times the price of 1 yd.= -£ i *7J price of 9 yards. 

•Ai».l£83 4jiPftee>of.3Se:ryattb. 

•fi/iSTyards at*17B. 8^d. per yard ? 

Ans. £eS6^l58.'^J«. 

T$. ^9Tystds at J2'88c. 2m. per yard ? 

^ 'A»s. ^^55 0dc. 4m. 

To,, find ilu value of a Jmndred weight or 112 pounds, having the 

price of one pound given. 

^Multiply tfaec';prioe ^f 1 : pounds try r?, the ;prodiietwilMbe^.the 
prlcfe 6f 7* pfomAls 5 multiply the price of 7 pounds by 4, the.Jiro- 

190. When th$ "qumttUy' t>a iwtmher^aiove'ihe J^ulfiplicaUon . T^bU^kov do-you 

proa^7 191. What «« the method nfjindingthe value of a etof. dr 112 ibe:ihe 

prite of I pound being given f ■ ', ■ 



1 
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iaci will be the price of 28 pounds, or 1 qr. of a cwt. ; then 
multiply the price of 28 pounds by 4, and the product will be 
the price of 112 pounds, or a cwt* 

EXAMPLES* 

1. What will 1 cwt of lead come to, at 6^d. per pound ? 

- * 

6^d. price of 1 lb. 
7 



3 9J price of 7 lbs. 
4 



15 2 price of 28 lbs. or ^ cwt. 
4 



£>3 8 price of i cwt. 

2. 1 cwt of tin at 2^6. per lb. 

3. 1 cwt of chalk at l^d. per lb. ? 

4. 1 cwt. of chalk at 2c» Im. per lb. ? 



Ans. £1 Is. Od. 



Ans. 14s. 



Ans. ^2 35c. 2ni. 



PRACTICAL QUESTION'S IN WEIGHTS AND MEASURES. 

1 . What is the weight of 4 hogslveads of sugar, each weighing 7 
cwt 3qr8. 19lb. ? Ans. 31 cwt 2qr8 20lb. 

2. What is the weight of 6 chests of tea, each weighing 3cwL 2 
qrs. 91b. ? . Ans. 91cwt. Iqr. 26lb. 

3k If I am possessed of 1^ dozen of silver spoons, each weighing 
3oz. 6pwt — 2 dozen of tea spoonSyCach weighing ISpwt 14gr. — 3 
silver cans, each 9oz. 7pwt. — 2 silver tankards, each 21 oz. Idpwt — 
and 6 silver porringers, each ll'oz. ISpwt; what is the weight of 
the whole? Ans. 18ib. 4oz. 3pwt 

4. In 35 pieces of clothy each measuring 27f yards, how many 
yards? - Ans. 971 J yards. 

5. How much brandy in 9 casks, pach containing 45 gallonsi 3qt» 
Ipt ? Ans. 412gal. 3qt Ipt 

6. If I have 9 fields, each of which contains 12 acres, 2 roods, and 
25 poles J how many acres are there in the whole ? 

Ans. 11 Sac, 3r. 25p. 



■^ 
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COMPOUND DIVISION. 

f 

/ 

CoiiiPOUND DiTisioir is the dividing of- DUmbers of ditferent 
denominatioDS : is doing which, always begin at the highest, and 
xfhm yott have divided that/ if my thing reoEi^in, ttitich it to 
the neit iower denottlination, aidd sa en, til) you hare divided the 
whole, taking care to set down yotir qttotieat figures itnder their 
respective deadMinaiifiUft.^ 

- * ■ • 

mtRODUCTORV EXAMPLES. 

1. Divide 549 17 9 by 6 (t?* In this exalnple, having di- 

— .. > ■ i ^ ; *i — - vided the bounds, the 4 which re- 

£109 19 6 J mains is x4^ which are equal to 

808. and 17 in' the shillings, make 
9^8. ; we then find that 5 is contained 19 tidies in 97, and 2 over: we 
set down the 19 under the shillings, and redqce the ^s. that remain 
into pence, and they make 2i, which, added to the 9d. in.the ques- 
tion, make^Sdw ; — ^then how often 5 in 33 ? 6 times, and 3 over, 
--^we set down 6 under the pence, and reduce .the 3d. which remaiii 
to farthings — they make 12 : 5 is contained in 12 twice ; we there- 
fore set do^n ^d, and the 2 which remains, being f of a farthing, is 
disregarded. 



T. cwt. qrs, lb. os. dr. 
3)29 13 2 26 1 13 


3 
10)849 11 12 14 


^ 





4. Divide 581. 19s. ll^d. by 11. 

5. Divide 371. I78i 4|d. by 7. 



* To divide a utkiaber; consisting of several (ienoafiDntions hf a simpli ntHttber, is, 
evidently; ihe same as dividing aU the parts of wliich it is composed by^ the same simple 
number. And this will be true, when any of the parts are not an exact multiple of the 
divisor ; for if the excess of that multiple has its proper value in the next less denom- 
ination; the dividend will still bedi;viJed into parts^ and the true quotient will be found as 
before. Thus, jgS Is. lOjd, divided by 5, will be the same as £,0 6es 20d. lOqr. divided 
by 5, which is equal to j£l 12s- 4^ as by the rule. 



192. WfuU U Cmpotmd Division ? 
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CdMPOUMD DIVISION. 



CASEL^ 

Baring the price of mty number of yardt, 4^. within At ptna 

iabUjiojmdAtpriu of 1 jfonl, 4^. 

If the qimtitjr does wA exceed 18, proceed by settiog dovm 
the price, and iknUag it by the qnant^ ; which qootieiit will 
be the price of one yard, required ; but if the qiiai^^ exceed 
12, then divide by two such muiibers as, whea maltiplied together, 
will prodace the quantity, a&d the last qvetient will be the ralne 
4d 1 yard, required. 

JBXAMPLEft. 



1. If 9 yafds of cloth cost M 
3t. 7j^ what is it per yard ? 



£ 

9)4 



3 



d. 



9 '^koA. 

2. if 84 cows cost £^53 13s. 
what is the piice of each ? 

Ads. £3 Os. 4|d. 



/• Mktrtf ttmtSf mid miZI*. 

1. If 9 yards of cloth cost |13 
93|c. what is it per yard ? 

9)13.9375 

1.5486+AD8. 

2. If 84 cows cost $845 50g. 
what is the price of each ? 

Aos. $10 6^ 



Note. — If there be a remainder after the diyi»oo by one of the 
parts of a eomposite Domber before the last, that remaiiid^er insist be 
divided according to the rule for division of fractions. Thus, 

If 35 yards cost £%1 lis* what is the price of t yard ? 



35=iX7 



£ 

5)37 



4. 
11 



7)7 10 2 Iqrf. 



^*^ 



115 Iffqi:, Ans, 

CASEIL 

Htmngthe price of Icwt, or 11226s. tofindthepriix of one pound. 
Divide the price of 1 cwt. by 8, that quotient by 7, and this 



* This case proves the lit and Sd oases in Compound MaHipKcation. 

- - - 

193. Htaring ikef^riee ^f wtraJi yards^ haw d(iyo» find the priu 9fwM 1 194. /m 

«Me ^ a remainder, how do you proceed ? 195. Having the price of Icwt, or more, 

howdoyoufindthatqf apomd! 
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qndtientby 2yKtii the last quotientwillbetheprice of one potmef, 
required. The reason is, 8x7x2=112 lbs. or 1 cwt. 

EXAMPLES. 

h if 1 civi of flax cost £2 7s^ 8d. what is that per lb- ? 

* 

8)2 T 8 

7)a 5 Hi 

2)0 10 04qr. 

0-0 5^d. price of 1 poiaiul. 

2k At ^156 per cwt. n^hat is the price per lb« ? 

Ani.^l39ifc. 

3. At $B 33c. 3m. pel? cwt. what is the cost of 1 ih. 7 

. AoB. 2c. 9^01. 

4. If 1 cwt of siigar cost £% 78. 64 wha^t i» that per lb. t 

. Ans. 7}^. 

CASE III.* 

Mmk^ Ae prie^ qf se^otifoL hundred vf^Mj to find tin^^pfiee per 

found. 

Divide the whole price by the uumber of hundreds, which will 
give the price per cwt. and then proceed as in the last case. 

EXAMPLES. 

1. if 5 cwt. sugar cost £13 8s. 4d. what is that per lb. ?* 

£ 9, d. 
8)13 8 4 

6) » 13 8 price of 1 cwt 

7) 6 8} price of 141b. or | cwt 
2) 1 1 J price of 21b. or ^V cwt, 

6| price of lib. 



^ This eue pioyes ih» €tb in Conpoand MglUpticatlon. 



n 



10« COJIPOPND piyigiojf. 

/ 

2. If 3cwt. of raisins cost $60 52c. what CfWt lib. t 

3)50-52 
8)16-84 
7)2-05 . 



2)-3004 



*15c./^iii. Ads. 
3. If S^cwt. cost ^.64) what cost lib. ? 



Ads. Ic. 



4. If II cwt. cotton wool cost £6 10s. 8d. what is that per lb. ? 

5. if 3| cwt. cost $17 56c. what b the cost of 1 lb. ? 



$, If 11^ cwt. cost $87 33c. what cost 1 lb. ? 



CASE IV.* 

Saving the ptiu of any number of yards^ ^c. to find the pdct of 

1 yard, 

the price bvthe a 
nomination. 

every pfer ^v.«^-..«,.w-.., «„v. «,. ^-w- .v^«w*.v« «*-.v,x. «« -^ 

/ore, remeotbering each time to'add the odd shillings, pence, &c. 
if there be apfi and ^on will have the value of unity required. 

Note. — {f there be ^, }, or f of a yard, pound, fSz^c. multiply both 
the price and quantity by 4, and then proceed as above directed ; or, 
in iVc?eral JHone^y work by decimals. 

EXAMPLES. 

1. If95Jlb. of.figsco^t [ J55 sic." ^^^^^^ 



. ' ■ < " •<¥■ 



y^r—' -^ 



* This case proves the 3d aad 4tb cases in RedacUoD. 



196. Having jlj^priiBt 1^01^1 oym^r ofyflf^* ^V) ff^yoftjind (h^price tfone 7 



■« 
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Cloaoatj = 95ill^. Price =£16 13 CJ . 

Mult, by 4 4 

Produces 382 for a divisor. Product £66 14 3 for a div^^ 

[idend. 
382)66 14 3(0 3 5f |f| per lb. 
20 
— D.c.m.deCtC m. 

382)1334(3 96^5.5)55.59376(.58 2+An8. 

1146 4776 



188 7843 

12 7640 



382)2259(5 ' 2037 

1910 1910 



349^ 1275 

4 



382)1396(3 
1146 

250 

2. Bought 33^ yds. cloth for $$B 63c. 2m. j what did I pay a yd. t 

Ads. ^2 57c 5id. 

3. If 33| yds. baize cost £25 1 3s. 9jd. what is it per yard ? 

Ans. 15s. 5}d. 1*^. 



PRACTICAL QUESTIONS. 



1. Divide < ^911 .Rfic Sm* i amongj 5 men and 4 wpineD,apd 
give the men twice as much as the women. 

Men. Worn. 
5 and 4 

Mult by 2 

■ ' ^ * ' ' '■ . ■ ' 

10 shajres 
Add 4 women^s shares. 

14 number of«equai shares in the whole == IMviior. 



llOf COMPOUND DIVISIOIf. 

£ #. d. iS «|. t 
Divide hj 14)275 9 4( 19 10 9=1 woman^s share. 

14 4 



133 
126 

7 
9ft 


78 


2 


8= -women 


19 


10 


8 
2 


14)149(10 
14 

9 
12 


39 

195 

7.3 


1 

6 
2 


4=1 man's sli«fe. 
5 men. 

8=men's iiiare. 
8=women^a share. 



£273 9 4 Proof* 

14)112(8 '. 

112 

t 

i 4)9 1 1 .555(65. 1 1 1+ =1 woman's share. 

84 4 women. 



7 1 260.444=womfli'8 share. 

70 

15 65.111+ 

14 2 



15 130.2224- =1 man's share 

14 5 



15 €51.111+ = men's share. 

14 260.444+ = women's share. 

— 911.555+ Proof. , 
1 

2. A man parchased a farm containing 113A. 3r. 25p.— and he soU 
one ninth part of it -, how many acres did he eell ? ^ 

Ans. 12A. 2r. 25p. 

3. Divide 21 bar. 30 gals. 2 qts. by 4. 

Ans. 5 bar. 15 gals. 2 qts. 

4. A merchant purchased 9 hogsheads of mm, containing 1.039 
gallons 2 qts. ; what nnmber of gallons did each hogsliead contain i 

Ans. 115 gals. 2 qts. 

5. Divide 45 tons of ronnd timber bv 8. 

^ Ans. 6T. 25ft. 




SIMPLE INTEREST. Ill 

6. A man purchased a freight of wood contaioi&g .93 cord«, and 
piled it into Bis ranges of equal dimeosious ; what was the number of 
Icords in each range ? 

Ana. 15C. 64ft. 

' 7. If the earth perform 5 revoluticms round the sun in l'826d. 5h. 
4m. 4i»s.) in what time will it perform one revolution ? 

Ans. 565d. 5h. 48m. 579ec. 

>8. Divide 60« 2' by 6. 

Ans. 100 Cy 20'/. 



INTEREST. 

Interest is a premium alIowa4 fOr the loan of money. 

It is estimated at a certain number of dollars, pounds^ &c. for 
^ach hundred dollars, ,pounds, &c« for one year ; and in the same 
proportion for a greater or less sum, or for a longer or shorter 
time. Hence, interest is said to be so much per cent, or per 
centum, per annum. 

The terms used in interest are pHndpaly rate, and amount. 

The principal is the snm'^of money lent. 

The rate is the sum allowed for the use of one hundred dollars 
or pounds for one year.* 

The amount is the sum of the principal and interest. 

Interest is of two kinds, Simple and Compound. 



t 



SIMPLE INTEREST. 

Simple Interest is wheo a premium is allowed for the prin- 
cipal only. 

Note.— Commission, Insurance^ Purchasing Stocks, or any thing 
else, rated at so much per cent, are calculated by the Rules for Sim- 
ple Interest. ' 



. • 



* Law^ or legal interest is that wbich is allowed by law. Tn Eagland, the rate is 
j!v0 per eeat In the New-Englaad States, it is m ,* and in the state of New-York, it is 
8tvm i»er cent. 

197. What is interest 7 198. Hoto is it estimated 7 199. What terms are 

vsidininisrestl *200. What is Uui fnisidfal/l 301. What the rats ; anda- 

mount ?- — .2»2. What is Simple Interest 7 



V 



ii£ 



SIMPLE INTEREST. 



GENERAL RULE. 

1. Multipljr the principal by the rate, and divide the product 
by lOO, the qaotient will be the interest for one year. 

2. To find the interest for more years than one ; multipij the 
interest of one year by the given nomber of years, and the pro- 
duct will be the interest for that number of years. 

3. To find the interest for parts of a year, as months and days ; 
for the months, take aliquot parts of the interest for one year ; 
and for the days, take aliquot parts of the interest for one month, 
allowing SO days to the month. , 

TABLE OF ALIQtrOT FARIS. 



Parti 0fa year, 
6 months = ^ 

I 

= i 

tV 



4 
3 
2 

H 
1 






ParU 


of a 


t month. 


16 


days 


= i 


10 


u 


= * 


6 


u 


= i 


6 


. u 


= i 


3 


li 


= tV 


2 


u 


= tV 



Note. 
When the rate 
per cent, per an- 
num is - - 



r9 

8 
6 



ri 



multiply 
^ V the prin- «- 
2 J cipal by 



L2 



J 



f 
i 



(if the given number of months, 
and you will have the interest 
for the given period of lime."*" 



EXAMPLES. 



1. What is the interest of 347 dollard 50 cents, at 6 per cent, for 



one year 



20-8500 



Ans. {20 85c. 



uoiam ' 



* The reason of this rule 1$:, that as 9 11 {of 13 months, :f the rate be 9 per cent. 
Inultiply the principal by | of the months ; if the rate be 8 per cent^ by } of the number 
of nionths ; and if by 6, by half the months, &c. 



203. What is tht general rule for eomputinf Sikple Interest ? 



1 !* 



■^^ 



SIMPLE INTEEEST- 
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2. What is the interest of ^365 14cts. 6 mills, for* three years, 7 
moDths, and 6 days ? 

366.146 priDcipal. 
6 rate. 



6 months J)21.90 876 interest for J year. 

3 



65.72 628 interest for 3 yesu». 
1 month 1)10.95 438 interest for 6* months. . 
6 days i) 1.82 573 interest, for 1. month. 
.36 514 interest for 6 days. 

^78«87 153 interest for 3 years, 7 months, and 6 

days ; that is J78 87c. l/^\m. 

f ; 

Note. — Beqause 7 nionths are not an even part of a year, take two 
such numhers as are even parts, and which added together wiii make 
7 (6 and 1)— 6 months «re J of a year, therefore for 6 knonths, divide 
the interest of one year by 2 ; again, 1 mobth i«! j^ of 6 months, there- 
fore for 1 month, divide the interest of 6 months by 6. — For the days, 
because 6 days are j^ of a month, or of 30 days, therefore for 6 days, 
divide, the interest of 1 month by 5. Lastly, sTdd the interest of all 
the parts of the time together ; the sum is the answer. 

3. What is the interest of £329 17s. 6^4 for 3 years, 7 months, 
and 12 days, at 5 per cent, per annnm ? 



jE s. 


d. 


329 17 


H 




5 


16.49 7 


8i 


.20 




9.87 




.12 




10.52 




4 





6 months ^) 



1 month }") 

H days. J) 

2 aays 1) 



£ s* d» 
Then 16 9 lOj interest of 1 year. 

3 



49 
8 
1 



9 
4 
7 
9 
1 



Hi 

51 

1 

9f 



do. 
do. 
do. 
do. 



of 3 yeass. 
of 6 months, 
of 1 month, 
of 10 days, 
of 2 days 



£q^ 13 Answr. 



2.10 



4. What is the interest of j|500 for 3 years, 9 months, and 25 days, 
at 6 per cent? 

Ans. $114.53% 

5. What will be the interest of $60,625 for 2 years, 10 months, 
and 20 days, at 6 per cent. ? 

Ans. |10.5083+. 



114 SIMPLE INTEREST. 

6. What IB the interest of ^124 for 3 months and 10 days, at 6 per 
cent. ? Ans. $2.066§. 

7. What is the interest oi |^2 15.65 for 5 years, 5 months, and 6 
days, at 6 per cent.? 

Ans. J70.3019. 

8. What will be the interest of 75 cents for 4 months, at 6 per 
cent. ? 

Ans. Ic. 5m. 



To find tlie interest of any sum at 6 per cent, per annum, for any 

nwnlkr of months. 

Rule. — Multiply the principal by hajf the number of months, 
and divide the product by 100 ; the quotient will be the interest 
for the given time.* • 

EXAMPLES. 

1 . What is the intefest of ^SfS for 4 months, at 6 per cent. ? 

^225 principal. 

2 half the number of months. 



$4.50 Ans. 

2. What is the interest of 1575 dollars for 10 months, at 6 per 
cent.? 



To find the interest of any sitw, for any number of days. 

Rule. — 'Multiply the principal by the given number of dsg^s^ 
and that product by the rate, then divide the last product by 
365 X 100, and the quotient will be the interest. 



* The reason of this rule. When the time is months, multipljiug by tlie rate for the 

time, gives the answer. This rate is found by multiplying the time by the given rate 

. per cent, for a year, and dividing the product by 12 ; the quotient is tlie rate required, 

and is always equal to half the number of months, when the yearly rate is 6 per cent. 

* ' ■' 1^ ' I ■ .11 I. .1 I 11 I IP I I I ji ■ 

204. What is the rule for finding tne interest of any sum at 6 per cent, per annumf 
for any number of months ? 205. What is the reason of this rule ? 



SIMPLE INTEREST. 115 

Rule 2. Multiply the principal by the given number of days, 
and divide the product by 6083 for 6 per cent, and 7300 for 5 per 
cent, (the days in which any sum will double at those rates,) and 
the quotient will be the interest. 

EXAMPLES. 

1. What will be the interest of 320 dollars for 146 days, at 6 per 
cent.? 

$ days. rate. 
3^6X146X6=280320; and 365X100=36500. 

Then 280320-t-36500=|J7-68 the interest. 

■ ■ « • • 

' . ■ ■' ■ 

2. What is the interest of $225-50 for 292 days, at 6 per cent. 1 

Ans. ^10-824. 

3. What will be the interest of ^225-50 for 292 days, at 6 per 

cent. ? 

Ans. $\0'S2mih 

4. What is the interest of 146 dollars for 146 days, at 5 per cent.? 

Ans. J2-92. 



To find the interest an bonds^ notes of hand^ ^c. when partial pay^ 
ments hoot been made^ or endorsed on them. 

Rule 1 . Find the interest of the given sum to the iSrst pay- 
ment, which either alone, or with any preceding payment, if « 
any, exceeds the interest due at that time, and add that interest 
to the given sum* 

Rule 2. From this amount subtract the payment made at 
that time with the preceding payments, if any, and the remain- 
der wiH form a new principal ; the interest of which find and 
subtract as of the first sum, and so on till the last payment. 

Note. — This mode of computing interest, is established by law in 
Massachusetts for making up judgments on securities for money draw- 
ins; interest, and on which partial payments are endorsed. This mode 
is the most equitable, because the payments are applied to keep down 
the interest, no part of which, in this method of computation, forms 
any part of the principal, drawing interest. 

206. What are the rules for finding the interest of any sum for any nun^er of days 7, 

^207. ' What is the rule for computing interest upon bonds, notes^ Sfc. upon which 

fartial payments have been made ? 




lid SIMPLE INTEREST, 

EXAMPLES. 

1. j9. gave a note to E. dated Jan. 1, 1820, for {1000, payable on 
demand, with interest ; on which were the following endorsements : 



March 1, 1821, received 75 dollars 

July 1, 1821, « 90 dollars...... 

Sept. 1, 1822, '* 20 dollars 

Nov. 1, 1822, " 750 dollars 

March 1, 1823, *' 100 dollars 

What was thebakoGe due July 1, 1823, interest being computed at 
6 per cent. ? 

CalcvUUion. 

$ 
1000 Principal. 

70 Interest to March 1, 1821, lyr. 2 months. 

1070 Amount 
75 First payment deducted. 



years. 


months. 


1 


2 




4 


1 


4 




4 


. 


4 ' 



995 Nfew principal Marcli 1, 1821. 
19-90 Interest to July 1, 1821, 4 months. 



1014-90 Amount. 
2000 Second payment deducted. 



994 90 New principal July 1, 1821. 
79-592 Interest to Nov. 1, 1822, 1 yr. 4 months. 



1074-492 Amount 



20 000 Third payment Sept. 1, 1822. 
750000 Fourth payment Nov. 1, 1822. 



770-000 Sum of 3d and 4th payments deducted. 

304-492 New principal Nov. 1, 1822. 
6-089 Interest to March 1, 1823, 4 months. 



310-581 Amount 

100000 Fifth payment deducted. 



210-581 New principal March 1, 1S23. 
4-212 Interest to July 1, 1823, 4 months. 



Ans. $214-793 Balance due July 1, 1823. 



COMMISSION. 



Mt, 



0[^ A simple method of operation, is, first to set down against 
^each payment, (as in Ex. I.) the time for which the interest is to be 
'Cast If then set down the sums, interest, payments, &c. in coluhans, as 
follows: 





1 


Principal. | Time. { 


Interest. 


Payments. 


Excess. 




3* 
4 

5 


doll*, itiiilt. ■ 

1000-000 
5 000 


tuonthu 
14 

4 

16 
4 

4 


dolls-millt. 
70000 

19-900 

79-592 
6089 


eoH», milU,.. 

75000 ' 

20060 

20-000 
750000 


dotlu millu 

5000 
•100 

684-319 
95-788 


f 


995-000 
•100 




994-900 
684-319 




85-681 770000 
4-212 100000 
lue July 1,1823. 




310-581 
95-788 




5J21 4.793 . 


Balance c 



2. Supposing a note of 867 dollars 33 cents, dated January 6, 1814, 
upon which the following payments should be made, viz. 

1. April 16, 1817, - - ^136-44. 

2. April 16, 1819, - - 319- 

3. Jan. 1, 1820, - - 518-68, 

What would be due July 11, 1821 ? 

Ans. ^216-103. 



COMMISSION. 



Commission is a premium, at so much per cent, allowed a per^ 
son called a correspondent, factor, or broker, for assisting mer- 
chants, and others, in purchasing and selling goods. 

Rule. — Multiply the giren sum by the rate per cent., and cut 
off the two right hand figures, as in Simple Interest. 



208. What is C(mmissi<m 1 209. What is (he rule/or calculating commission I 



1 IB BUYING AND SELLING STOCKS. 

EXAMPLES. 

T. What is the commission on the ptircbase of goods, the invoice 
of which amounts to 12d0 dollars, at S^ per cent. ? 

Ans. jJ?l-25. 

2, What must I allow my correspondent for selling goods to iher 
amount of ^4325*75 at a commission of 5 per cent. ? . 

Aw* ^216-2*^75^ 



BUYING AND SELLING STOCKS. 

Stock is a general name for the capitals of trading companies^ 
or of a fund established by government, the value of which is va- 
riable. . . - V 

Rule. — If the stock be above par, that is, when 100 dollars of 
stock are worth more than 100 dollars, multiply the given sum 
by its value per cent, over 100 percent, and divide the product 
by 100 ; then add the quotient and given sum together, the 
amount will be the value required. • 

If the stock be below par, that is, when 100 dollars of stbek 
are worth less than 100 dollars, multiply the given sum by it^ 
value per cent. less than 100 per cent, and divide the proddct by 
100 ; then subtract the quotient from the given sum, the remain- 
der will be the value required. 



EXAMPLES. 

r 

1. What is the value of g7500 United States Bank Stock, at 112^ 
per cent. ? 

Ans. J58437-50. 



2. What is the value of jj5400 of Stock, at 97 per cent. ? 

Ans. ^6238. 



210. TTkat are 8tocks ? ^211. What is thd rule for finding the value of any kind 

of stocky ihevalue per cent, being given ? 



INSURANCE.... SIMPLE INTEREST BY DECIMALS, n^ 

INSURANCE. ; 

Insurance isa.secujity by contract, to indemnify for a speci- 
fied sum, the insured for such h)ss or damage as may happen to 
the property, for a limited time. 

T|Cp premium is the sum paid by the insured for the insurance 
of his property, and is generally at so much per cent. 

R^lJLE. — Multiply the sum to be insured by the rate per cent, 
and divide the product by 100 ; — the quotient will be the premi- 
»um or answer. 

"^ EXAMPLE, 

What will be the anni^l premium for insuring a house against loss 
by fire, valued at $5600, at | per cent. ? Ans. $42. 



SIMPLE INTEREST BY DECIMALS. 

A TABLE OF RATIOS FROM ONE DOLLAR, 4*0* "^^ "^^^ DOLLARS. 

Ratio is the simple intere&t of $1 or £1 for one year^ at the rate per cent, 
agreed ow, and is found by dividing the rate by 100, and reducing it 
•to a decimal. Thus y|^ = .06, and yf ^ = ,05. 



1 Rate per cani. 


ratios. 


1 l(iite per eent. 


ratios. 


1 Rate per cent 


• ratios. | 


' I ■ 


.01 


4 


.04 


' 7 


.07 


H 


.0125 


4* 


.0425 


% 


.0725 


i| 


.015 


4J 


.045 


7r 


.075 


If 


.0175 


4f 


.0475 


n 


.0775 


2 


.02 


5 


.05 


8 


.08 


H 


.0225 


64 


.0525 ^ 


^ 


.0825 


^ 


.025 


5 J 


.055 


«i 


.085 


2% 


.0275 


6| 


.0575 


8| 


.0875 


3 


.03 


6 


.06^ 


9 


.09 


' H 


.0325 


6i . 


.0625 


H 


.0925 


H - 


.035 


6 J 


.065 


H 


.095 


n 


.0375 


6i 


.0675 


9| 


.0975 






*; . ' 




10 


.1 1 



212. What is Insurance ? 213 JVhat is the premium ?- 

for finding the premium^ the rate per cent, being given ? 



-214. What is the nile 



130 



SIMPLE INTEREST ET DECLMALS. 



A TABLE Jor ike ready finding oj the decimal parts of a year, equal to 
any number of months and dayn^ alUywing 12 months^ or 365 days to 
the year. 



Pays. 


dccinul psrfB. 


Day*. 


Decimal paiis. 


i Mantiis. 


decimal parts. 


1 


.00274 


30 


.082192 


1 


.083333 


2 


.005479 


40 


.109589 


2 


. .166666* 


3 


.008219 


50 


.136986 


3 


.25 


4 


.010959 


60 


.164383 


4 


.333333 


5 


.013699 


70 


.191781 


5 


.416666 


6 


,016438 


80 


.219178 


6 


.5 


7 


.019178 


90 


.246575 


7 


.583333 


8 


.021918 


100 


.273973 


8 


.666666 , 


9 


.024657 


200 


.547945 


9 


.75 


10 


.027397 


300 


.821918 


10 


.833333 


' 20 


.054794 


365 


i.oooooe 


11 


.916666 



I 



1. Multiply the principal^ by the ratio, the product urill be the 
interest for one year. 

2. To fiad the interest for more years than one, multiply the 
interest of one year by the given number of years, and the pro- 
tluct will be the interest for that number of years. 

3. To find the interest for months, or months and days ; multi- 
ply the interest of one year by the decimal parts which are 
equal to the given number of months, or months and days, and the 
product will be the interest for that time.* 



EXAMPLES. 



1. What is the interest and amount of ^475.50 for 4 years, <9 
months, 25 days, at 6 per cent. ? 



I ' 



* This rale is a contraction of the ganeral rale for simple interest. 



315. fVhat is ths rule for computing simpU interest by decimals ? 



dO»f POlTNi) INTERESTS 
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^ • ino.=.75 
^Q Ja. =:.054'r94 
da. ==.013699 



$ Ct9. 

475 50 principal. 
. .06 Ratio. 



. *-#< 



,4.81849^ 



28.5300 Int. for one j^ear. 
4.818493 Time. 



,*»■' 



■ Intetest, - 
:• Prindpal, 



855900 
2567700 
1141200 
228^400 
286300 
228»4DOr 
11412;^0^ 

I II ■ ■ I i I I 

137.4716052900 
475.50 



^612.9716 Amount, or answer, 



2. if a facitcl' self^a cargo for me, to ^le amount of ^1750, on com- 
{pisslon'^at 2^ per Cjent, and purchase me another cargo of the value of 
^2500y oacoinmis4oh atxll: per cent; what wKi his commission on 
bothl^car^oes^mount tp.2 * ' 

* , - Ans. $83ol25. 



4 « 



»»- 



r *■ 



♦«• 



. COMPOUND INTEREST. 

.. ; Compound Interest is that which arisi&s from the interest 
being added to the princip^fat the end of each year, and making 
the am(HiBt*tbe principal %v the next succeeding year. 

RiTLG. — Find the interest of the given sum for one year, and 
add it to the principal, the amount is the principal for the second 
year ; then find the interest of that amount, and add as before, 
and thus proceed for any number of years required. 



^16. W^hat is Compound Interest ?- 
pound interest 7 

Q 



-217. Whaiisthe rule for ealculaiing com- 



1^ COfMiPOtJNtt iNtfettteJSt. .^ 

Subtract the first principal from the last amount, and the re;f 
mtinder will bd the compdjind interest for the wholt tioie.* 



EXAHPLfiS, 



1. What is the compounil intpreKt of*^68t) for 4 ye^rs^ at 6 per 
c^nt ? . • 



680 giveb sum or first plrtnoig^l. 
40.80 raterest of Ho. for oneiyea*. 

720.80 amoimt or priox^pal ft| <^d jie^. 
43/248 interest t)f do^ «^ . 



764.048 amount or principal for 3yrd.y«av:' 
45.843 interest of do. 

ii. « 

809.8^1 anidtint or pt'iucipaft for 4^ jreaK 
48.59S intWest of ^0. < ^ 

858.4 84 amount for 4 J'tarftV ■ <. . ^ 

680.000 first princip^il subtracted. 

^ ■ •' . • ♦ . • • 

Ans. 1^178.484 compound interest for 4 years. 



2. What is the compound interest Ibf £400, for 3 yeirs, at 5' per 
cent.? Ans. ^£63 U. 



3. What will be the nm^i ^nd cdibpotind hxttirest of lOOa^ollais 
for 5 years, at 6 per cent. ? 



il « 4 ft 338.286 amount 
4 I 393.^36 ^p9t». int. 



* It is h%x usually oteetrary to cany the work beyoud mills ; therefore, vHien Uie' fig- 
ure next ^^eyond mills, at the right is o ormbire than ^, ittcfean'ie fh^-ttatiiber of milli'l ; 
when it is less thkn 5, it may ba omitted, and the result wiHise exact enough for commtsa 
ptrposes. > 



vV. 



QOfltf^OOlfD. mil^pST m DECIMALS. m^ 
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Q0ND INTEREST BY DECIMALS. 



showing the amount 0/* {It oi^ £\^ at 5' and 6 per cent* ^ per 
anmim^ compound intereet, from I year to 20 years. 



Yeart.^ ff percept. 6percent> 


Y€»|ri. fperceirt; eyerfscBl. 


1 lO;50OOq li)60000 


11 'K7 10339 1.898298 


2 i.1U2500 1.123600 


12 1.795856 2.Q12196 


i *3 1.1B7625 1 19I0I6 , 


' 13 1.885649 2.132928 


4 l.?16606 1.2d2479 


14 1.9T9931 2.260903 


5 1.276281 1.338225 


15 2.018928 2.396558 


Q l.H0P9^ 1.418519 


16 2.182874 2.547271 


- . 7 1.407100 1.503630 


17 2.292018 2.692772 


8 1 47745i 1.693848 


l& 2.406619 2.854339 


r & 1.551328 1.669478 
^ 10 1.6^8894 ^.790847 


19 2.526950 3.025599 


f 20 2.653297 3.207135 



;R0i<^ 1.— Mtiftipljr the giten principal continually by the 
amooitf of oile dollar, or one poqod, for one year, at the rate per 
c^iit..givea, until the mii9})e|- pf multipUeatiQns be eqnal to the 
giv^n nifmber of years, the last product will be the amount for 
-Oxe whole time ; fron^ which subtract the giyen (principal, and the 
reniaindeir i^riil be tlie compound-interest. O, 

ftuLi^ i.r-rMMi^Uip]; Hm amount of eae doH^r, or one poind, 
for.the giveni^ifiiH|*er of yiwips, hj th« gt?e9 prtooipaJ, the pro- 
duct will be ttie amount required ; from which subtract the giv 
en principal, and the remainder will be the compound interest. 

* 

I. 

EXAMPLES. 

1. What win ^ ^ wmmi ftn^ 0WM^i»d mUvmit of ism M s^ 

years, at 6 per cenit. 9^ ^ 

»y n|le |. $m ^ U0& X 1,06 >C 1-06 =3.|J596.^9 AflM- 

$595,508—500 = 95.508 Coo^p, ^i^ 

Fy rule 2. Amount of •no 4oUar fw^ 2t yftim :?: J. 1 9 101 6 

• principal = 5OQ 

Amount $595.508000 
500 



Comp. Int. $95.508000 



'M L * -L.J,-iiy ' .H ' tuji ' 



-m y ty , ,,,, m^ m , m ,ii . i > ..- j .. ■ ^, 



■?|»l .m — .i^BWM^i 



818. l^MuthemUtod^mmffOingm^fninivaersstkyieeM^ 



1 



124 DUODECIMALS. 

2. What i^ll be tbe €j>|i)pojiiid interest of £320 for 4 fetkri^h 
per cent? 

Ans. £68 19s. 2d. 3.52qrs. ijwjc 1. 



3. What will ^50. amount to in 20 years, at 6 per cent, compodnd 
interest ? , ^ 

Ans $160.35675. Rule £ 



4. What will be the compound interest of J 1500 for 15 years, at 
6 per Qpnt. ? * 

• • ^ Ans. ^2094.$37. Rule 2, ' 



* 



'^^ ^ ;v 



DUODECIMALS }f . 

OR 

' CROSS MULTIPLICATION. 

The rule of Duodecimals is particularly useful to Workmen 
and Artificers, lu casting up the contents of their work. 

The denominations are feet, inches or-primes, seconds, thirds,^ 
fourths, fifths, &c. there being no limit to the diytsipn* ^ 

12 fifths, (marked'"") are 1 fourth, ("") 

12 fourths 1 third, ('") , 

12 thirds - 1 second (") 

12 seconds -------- 1 inch or prime, ^') 

12 inches or primes - - 1 foot {(i) 

Glaziers' and Masons' work is 'measured by the foot. -^ 
Painting, plastering, and paying are done By the yard. « 
Partitioning, flooring, slating, rough boardings by the square of 

100 feet. 
Stone and brick work by the rod of I6J feet, whose square is 

212^. Bricks also are laid by the thousand. 



* Duodecimals are a species of compound nambeiR, decreasing in an uDifovm ratio of 
12, from a greater denomination to a less ; hence their name. 

219 What are duodecimals 1 -220. What is the use of duodecimals l-^ — ^^21. 

What are the denominations used in duodecimals ? 



^ 
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RULE. 

'I. tJnder the multiplicand 'write the corresponding denomina- 
tions of thre multiplier. * ^ 

-,'«'(♦•»* : ' •?•.■■'..'. »■ . ... 

2. Multiply each term in the multiplicand^ beginning at the 
Ipwest, Bythe feet it) the multiplier,, and write theresult of each 
|inder»its re|pective term, observing to carry an unit for every 
1^, from each lower denomination to its superior. 

3. In the same manner multiply the multiplicand, by the inches 
in the multiplier, and wfite the result of each term in the multi- 

j>4icand, tjius multipliedv one place to the right hand in the product. 

4/>I^roceed m the same manner with the other parts in the 
multiplier, which if secods, Write the result two places to the 
right Hand'; if thirds, three places^ 4^c. and their sum will be the 
^Ui^dflr re^tiired. 



« . 



Note. — Feet multiplied by feet give feet-^ Feet multiplied by inch- 
es giye inches — i^eet multiplied by seconds give seconds — Inches 
multiplied by inches give segoods — Inches multiplied by seconds give 
thirds— -Seconds* multiplied by seconds give fourths. / 



SIPAMPLES. 

Multiply 7 kei^ 3 inches, 2 seconds, by 1 foot, 7 inches and 3 
seconds. 

?. I. " . . 

7 3 2 O^Here we multiply the 7f. 

17 3 Sin. 2" by the If. in the multipUer, 

,_ — .. which gives seconds, inches, aiid 

Prod, by the fee.t^ 7 3 2 /" feet We next multiply the same 

do. by primes, 4 2 V0 2 "" 7f. 3in. 2^/ by the 7in. saying 7 times 

do. by seconds, 19 9 6 2 are 14, which is once 12 and 2 

— over, vyhich (2) we set down jone 

' 41 7 9 116 place to the right hand, that is, in 

/ the place of thirds, and carry one 
.to the next place, and proceed in 
the same .manner with the other terms. Lastly, we multiply the mul- 
tipjicand by the 3// saying 3 times 2 are 6, which we set down two 
places to the right hand and so proceed with the other terms of the 
multiplicand. The sum of all the products is the answer. 

,* ■ ■ ■■ . I ■! I 1 ■ ■ I ^ . I. I I " 'T 

^%^ JVh^tistheruUl 



li$ DUODECIMALS. 

APPLICATION AMD U^£ OF DUODECIMALS. 

/. To jaid the nq^erficial contents of hoards, ^. vhfne, length anf 

hmidtk mUg ^mre conndend. 

Rule. — ^Mult^ly the lengthyby the breadth, and fli^ pnidact 
iUbe Iherapei^ciideaoteal. , . . 



Note. — If (he board orplaiik is tapering, add (he wid(b' of hofli 
ends (oge(her, and take bair4be 8iiii».fer the near widlb, which Oifilr 
tipiied bj (he length, will gire the contents. ^ 

CXAHPLHS* 

• * - . 

1. How loaB/ feet is a board 10 feet 7 inches long, and 9 uchei^ 
wide t 



2. What namber of feet are there in a€oor 16 feeft 6 inches k^y 
and 12 feet 8 inehea wide ? 

AoB. 209 leet 



//. To find the seSd content oftimbery stone, ftolet, fnm&», ^ 



RfTLE. — Moltiply the lei^th by the breadth, and the prodaek 
by the depth or thickness ; the last product will be the caatcrt 
in solid or cobick feet, and parts of a foot* 

EXAMPLES. 

1. How tnsiDy r.nbick feel in a ^ck of tinber 12 feet 10 inches 
long, 1 foot 7 inches wide, and 1 foot 9 inches thick T 

Aas. 35ft. 6/ 8." a^ 

2. How many cabick feet, and perches of 24f feet, are there in a 
cellar wall, 130 feet 8 iaches loogi 8 feet high, and 2 feet 9 inches 
thick? 

Ans. 2874ft 8/= 116^ perches. 

IfnTK. — Bricklayers valoe Iheir work at the rate of a brick aad a 
l^lf thick ; apd if the thickness of the wall is inore or less, it mvsf be 
reduced to that thickoe^, which may be done by the following 



S3. What h the rule for wumsmrin^ ^9arisbf dmdtcimmU ? ^ISl TFlflf tf At 

f^mUfirfm^mg the S9H'1 tmdcKt rf trmh^, «*w«^, 4*"- * 



DUODECIMALS. Iff 

ftBLc^^Mnltiply the area of the wall by the mitftbef of the 
hair bricks in the thickness of the wail, the product ditided bjr S 
iVill give the area* "^ 



///. n mea$urt iraint, nowfi;, diki$^ ceUargj ^t, 
' RtTLE,— MuU^y the lengthy witikb, and depthin feet together, 

mvL-^'BifX^ ^o^ by fh^ sqmreof « feet kmigy wkto «ft4l de^p^ 
JMkSog 2ljS enlsie ieet to a «qaare. 



^ EZAMP(.ES. 

» 

1. Th^ce is a drain SOO feet loni^, 3| feet wide, and 5| feet deep ; 
how^ many sqasoes ddes it' cpnfoin ?. 

Ans. 1 8^1} s^paces. 

IB. How many sqn.ires are there in a vault Z fe^t square, and ^ 
feet deep ? . 

Ans. £|^ squares. 



To mtosuTt wood. 

' * * * 

£vLE. — Multiply the length by the width, and the product by 
the height, the l^st proriact will be the content in eubick feet, 
and parts of afoot, which are brnoght into cords hy dividing them 
Jby 128, or into cord wood feet by dividing by 16. 

NoTEi — A cprd of wood is a' pile 8 feet long, 4 feet wide, and 4 feet 
high, containing 128 eubick feet, or 8 feet of cord wood. A foot of 
cord wood is a pile 4 feet long, 4 feet wide, and 1 foot high, contaitf- 
thg 16 ciibick feet. 



SXdIfPLms. 

1. How fnany cords are there in a pile dJTwMd 1T6 feetlenfi ^ 
feet 9 inches wide, and 4 feet 3 inches high"? 

Ans. JWflJ cords. 





128 
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^ 2. How teany cord wood fejet are there in « load of^wood 8 feet 
long, 3 feet 10 inchea wide, and 5 feet 4 inches jbigh^? ^' 

• Ans. 10} feet. . 



3. How many cord wood feet are there in a pile 16 fc6tlong^ 5 
feet 3 inches wide, and 4 feet 1 inch high ? 



Note 2. — As the superficial contents of one end of ajcqrd ofwikqi 
are exactly double to the numl)er of cord wood feet, therefqre, in oiv 
der to find the number of feet of cord wood, in any load, multipfjr the 
height by the i^idth, ddodecimally, and ill vide the product i)y^, t&^ 
quotient will be the number of oord wood feet, and parts of a foot, 
which the load contains. 



EXAMPLES. ' 



1. How many feet of wood in a 
load 3ft. 6in. high, and 3ft. 6in. 
wide? 

3 6 
3 6 



10 6 
19 

2)12 3 

6^ Ans. 



2. How many feet of wood in a 
load 4ft. 3in. high, and ,3ft. bitx^ 
wide ? - 

p. ' ' - 

* 4 3' 
3 5 



12 9 
i 9 3 

2)14 6 3 

74; Ans.' 



• ,* 



O* In these examples, each load is considered as consisllng of,/v70 <ierff, each of whieh 
is supposed to be cut four feet long, accoiding to law. .. ^ 



Note 3. — After having multiplied the height and widtii of any load 
of wood together, the figures which occupy the place of aR(^e«, in the 
product, are not twelfth parts of a foot, because, as they are to be di- 
vided by twoy they are only twenty-fourths of a foot; therefore, 31$}^ 
4 is ^, 6 is 4* B is \^ and 9 is f . When the figures in the place of inch- 
es happen to be 5, 7, 10, or 11, as these figures are not even parts pf 
24, we call 5, J^ ; 7, J ; 10, f ; 11, §,; or J, as the case may be ; that 
is, if the figure in the third place be less than 6, we call 11, f ; but, 
if it be more than 6, then we call 1 1, |-. 

The figures in the third place are so inconsiderable, that they are 
not reckoned into the contents of a load. 



tmaMCMALSi 



IM 



^ 



S. How many feet of cord wood, 
in a load 311. 9iQ. high, and 2ft 
lOin. wide ? 

3 9 
a 10 



7 6 
3 K 6 

3)10 7 6 

6^ Ad9. 



4 How many fe^t of cor.d wood) 
in a load 4ft. 7in. high, and 3ft» 
Sin. wide ? 

>. > 

4 7 

3 8 



13 9 
3 6 



2)16 9 8 
8f Ans. 



In the above examples, the 7, which occupies the place of inches 
in the oiic,l call J of a foot, although it ia in reality one twent^-Jdurth 
part of a foot more than a Quarter. The 9^ which occupies the place 
of inches, in the other example, is exactly f of a foot. 

The 6, which possesses the third place, in one eixample^ and the S^ 
in the other, are not reckoned into the qQantity. 

5. How many feet of cord wood in a load 40. 4in. high, and 3fi 
lin. wide { 



F. ' 

4 4 
3 1 



13 
4 4 

■■ | l II ■ ■ ! •■ 'I I * . 

«)ia 4 4, 



In this example 13 divided by 2 
9re 6^, and 4, which occupies the 
phce of inches^ is f of a foot ; 
therefore ^, which is ^, being ad* 
cled tu I, produced ^ lihich l&ex* 



6} Aq9. 



6. How many feet of cord wood are tl^ere ^l a load which i$^ 
1 yn. high, and 3fr. lOin. wide ? 

An*. 7 J, 

Note 4.— When wood is cut Ibss^ or more, than 4ft. long, fipd ik% 
contents of the load by the foregoing examples f then dtducl or adcl^ 
BB the case may requi^re, so mtmy fffrty-eigktks ot a foot, 9$ the num- 
ber of feet in the load will produce when multiplied by Ae number 
of inchea it falls shorty or overrnns. 

% How many -feet of cprd wood ar« tbeM v^ a load 4ft. bigii, andi 
3ft wide, and ctU only 3ft. 9in, lolkg ? 

337. WhtKk wood ia et/ti more or ku tha»AfuiUmg,hmiif 4^ tP^^JM tH ^wtmititf 

a load ? 

R 
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4 In this example, the contentfl of 

3 the load, in case it were cut 4ft 

_.^ - long, is 6ft. But as it lacks Sin. 

t)\^ of 4ft. multiply 3 by 6, and the 

- , product is 18, which is c«4fAtc^n/or- 

6 iy-eighths ; and || = f , which l>e- 

f deduct. iog deducted frem 6, leares 5|, 

— ihe real quantity of the ioad. 

6f Ans. 

8. How many feet of cord wood in a load, 411. Sin. high, and 3ft. 
ein. wide, and cot 4ft. 7in. long ? 

Ans. 8f . 

. 9. How many feet of cord wood in a load, dft. lin. high, and 3ft. 
81n. wide, and cut 3ft. 6in. long ? 

Ans. 5f. 

10. How many feet of cord wood in a load^ 4ft. 2in# high, and 3ft. 

8in. wide 9 

Ans. 7§. 



THE SINGLE RULE OF THREE. 

The Single Rule of Thhee teaches how to find a fourth num* 
ber, proportional to three numbers given ; for which reason it is 
sometimes called the Rule of Proportion. It is called the 
Rule of Three, because ^Aree terms or numbers are given, to find 
z fourth. And because of its great and extensive usefulness, it is 
often called the Golden Rule. 

This Rule is usually considered as of two kinds^ viz. Direct 
and Inverse : a distinction, however, which is totally useless, and 
which has been avoided by some of the best writers. It may not 
'be amiss, however, to explain the difference usually understood 
between the two parts of this rule. 

The iZtile of Three Direct is that in which more requires more, 
or less requires less. As in this ; if S men dig 21 yards of trench 
in a certain time, how much will 6 men dig in the same time ? 
Here more requires more, that is, 6 men, which are more than S 



228. What art wtrio vnderitand by the Single RuU of Three ? 229. Why is it 

eMtd the Rule ff Three, or the Golden Rule ? 230. A t^ of more kindtVHm one t 
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nieii, will also perform more work in the same time. Or, when 
it is thus : if 6 men di^ 42 yards, bow much will 3 men dig in the 
same time ? Here less requires less, for 3 men will perform, 
proportionably less work than 6 men, in the same time. In both 
these cases, then, the Rule, or the Proportion, is Direct : and the 
stating must be 

thus. As S : 21 : : 6 : 42,. 
or thus, As 6 : 42 : : 3 : 21. 

But the Ruk of Three Inverse^ is when more requirei less, or 
less requires more. As in this : if 3 men dig a certain quantity 
of trench in 14 hours, in how many hours will>6 men dig the like 
quantity ^ Here it is evident tliat 6 men, being more than 3, will 
perform an equal quantity, of work in less time or fewer hours. — 
Or thus: if 6 men perform. a. cei:tain piece of work in 7 hoifrs^ 
in bow many hours will 3 men perform the same ? Here less re- 
quires more,^ for 3 men will take more hours than 6 to perform the 
same work. In both- th^se cases then the Rnle, or the Propor- 
tion, is Inverse; and the stating, must be ^^ 

thus. As 6 : 14 : : 3^ : T, 
or thus, As 3 : T : : 6 : 14. 

And in all these statings, the fourth term is found, by multiply* 
ing the 2d and' 3d terms together, and dividing the product by the 
1st term. 

Of the three given numberi;, two of them contain the supposi- 
tion, and the third a demand. And for stating and working ques- 
tions of these kinds, observe the following 

GENERAL RULE. ' 

L Write that number which is of the same name or kind'with 
the answer or number required, for the second term. 

2« Thi^n consider whether the answer must be greateror less • 
than the second teroL If the answer must be greater than the 
second term, write the greater of the two remaining numbers on 
the right for the tWrd term, and the other on the left for tbe^r^ 
term ;-^but if the answer must be Uss than the second term, 
write the less of the two remaining numbers on the right for the 
Aird term, and the other on the left for the first term. 

3. Multiply the second and third terms together, divide by the 
first) and the quotient will be the s^swer to the question, which,, 

231 . Whai it the ruOure tf these useless distinctianB 7 — ^9fllt. Whut is the general 
ruUfitr stMtg ontf performing all questUms in simple proportion ? 
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(as also the remainder) v^ill be in the same denominalioo in whidi 
you Jeft the second term, and may be bionght into any other de- 
nomination required.^ 

NnTfc.- -The ctiief cHfficnIty Ibat ncaaitA in ihe Rule §f Thra^ is the 
T^bl placing of tlie oamb^rs, or stating of the question ; tbia being 
accnmplfshod, there is nothing to do, but to multiply add di?ide, and . 
the work is done. 

To this, end the natnre tof every question must be considered, and 
the ciicum«taDces on which the proportion depends,' obserTed, and 
common sense will direct this if the terms of the qnestion be oadero 
stood. 

1. The fourth number is always found in the same name in which 
the second u given, or reduced to ; which, if it be not the highest 
denomhtatlon of its Mnd, reduce to the highest, wh^n it can be done.' 

2. When the second number is of-divers denomi nations, bring it to 
the lowest mentioned, and the fourth uill be found In the same name 



*M«*ita*Mi«iriMMkp.idbtarfiM 



^This isle is ibdnded '611 the oUvlous piiDCipTe, didt the teagnttifde orqiiataticy of kny 
leflfeot rafies cunstaoity in proponiDn to the varyibg part of the cAtrse : Thus, the ipim- 
ti(y of good* bought, is in proportion to the money laid ^tMi-ofhe apaiee gone over by feii 
ooiform motsan. is in pr[>portion to the time, &c. 

It has been shewn in MuUipIicatioo of Money, that the .price of one mttltiplied hy the 
quantity, is the price of tlie whole; and in Dmsioo, that the priiieof the whole divided 
by the quilfitity, is the price of one Now, to nil cases of vahiiae foods, fte. whese one 
ilk the 4rsttefBi of the proportion, it is plain, ^that the aaswer-foiind hy this fxvAe, ^ill he 
the same as that found by Multiplication of Sloney ; and where one is tiie last term oi 
the proportion, it wilV lie the same as that found by Division of Money. 
. In iike manner, if the first tero) be any number whatever, it is plain that the product 
of the second and third •?rni8 will be greater than the true answer required, by as much 
as 1 he price in the second term exceeds the price of one, or as the 'first term exceeds an 
unit ; consequently this product, divided by the first term, will give the true answer re* 
quired. 

NoTK l«— Whon it can be done, multiply and divide as in Compound MuItiplicatiOD^ 
and Cnmpourn Division. 

2. If the first term* and either the second or third can be divided by any number witbr 
out a remainder, let ihem be divided, and the quotient used instead of them. 

fiyThe fhUowtng mefhods of opttatum^ ichen they eantfeytted^pttfartn (hetoorkin m 

tmich shoHtrifunner Vumthe ffnuralruU' 

i. Dividetheitecond term by the first; multiply the quotient into the tlurd, and the 
Jiroduct will be the' answer. 

S. Divide the thi id term by the first; 'multiply the quotrent into the second, and the 
jnnMuct- will be the answer. 

3- Divide tho »firs' term % the second, kxkd the tbifd by that ^notient, and thc^^ast quo. 
ttent will be the«nswer. ^ 

4. Divide the first term by the third, and the second by that quotient, and the last quo- 
fiisnt will be tlie answer. 



■^ 



233. Whatis the reann of ihis rule; or why mil muUiplymg' the tccentf oHd'Afr^ 
Urmt^gdher,^e.prQ4uuth€irMeanvo€r7 
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a 

to w^eb ^be«e^nd is redoceily which reduce back to th6 highest 
possible^ 

3. If the first and third be of different uames, or one or both of 
divers denominatious, reduce them both to the lowest deDomination 
mentioned in either. 

4. When the product of the second and third is divided by the 
Ifirst; if there be a remainder, after the division, and til quotient be 
not the least denomination of its kind ; then multiply the remainder 
bjr thaft number, which one of the same denomination with the quo-, 
tient contains of the next less, and divide this product again by the 
'fiftrt number; and thus proceed till the least denomination be Tound^ 
or tilt iiothiMig remain. 

5. If the first number be greater th^n the product of t^e second 
aad'third ; then bring the second to a lower denomination. 

6. When any number of barrel?, bales, packages or pieces are giv- 
en, each containing an equal quantity, let the contents of one be re- 
duced to the lowest name, and then multiplied by the given number 
of packages or pieces. 

7. If the given barrels^ bales, pieces, &>c. be of unequal contents, 
(as it mbst generally happens) put the separate content Of each prop- 
erly under one another, then add them together and you will have 
the whole quantity. 

8. When any of the termis.are given In Federal MoniBy^ tile 'ope- 
ration is conducted in all respects aS in simple numbers, observing only 
to place the point or se^/aratrix between dollars and cents, to point 
off the rr-su Its- according to what has been taught already in Federal 
Money ^ and Decimal Fractions, 

Proof. — The. method of proof rs by inverting the question. 
That is, put the fourth number, or answer, in the first place ; the 
third in the second ; and the second in the third ; work as before 
directed, and the quotient will be the first number. 

EXAMPLES. 

.... ■ *• 

1. If 4 yards of cloth cdst 16 dollars, vvhdi will 12 yard^ come to, 
at the same rate ? 

ycl8. $ yds. 

4 : i6:: 12 . (t?* In this-question the answer 

12 must be money, thefefore- wo wtite 

16 dotl^rs for the second term. Aft 

4)192 . ^ 12 yards must cost more than 4 

— * yards, we '^wrtte 12 yards on the 

J48 Ans. rigfet of 1 6 dollar* for the third 

term, and 4 yatds on the left for 
the first term. 



234. When Vujirttt *eeond, or third terms are of diffdrerd denominafi^s, how rf#- 
you proceed ?•— 235. What is the methai of p^ 
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2. Frofi^ of J^BomfU I.— If 48 dollar/; wiH ptjr fev 12 yards of 
doth, hoiv many yards caa be bought for 16 dollars I 

$ yds. $ 

48 : 12: ; 16 0^ la this qpes^on the aoswdr 

12 must be yards ; therefore, we write 

^ — — . 12 yards for the secood term. Atf 

48) 192(4 yds. Ans. 16 dollars will pay for a less num- 

192 her o£ yards than 48 dollars, w« 

write IB dollars on the right of the 

12 yards for the third teraii and 48 dollars oo the. left for the first 
term. 



3. {f 6 yds. ef cloth^ cost ^10, Ttfa^t will 20 ydsv come tof 

yds. $ yds. 
, As 6 : 10:,: 20 

10-^-5=2 

^40 Ant. 

Here ffe divide the 2d term by the Ist, and multiply the quotient 
to. the 3d. for the answer. 



into the 3d, for the answer. 

yd* $^ yds.. 
♦ - As 5 : 10 : : 20 

4=204-5 

' , J40 Ans. 

Here w^e divide the 3d term by the Ist^and multiply the quotient 
into the 2d, for the answer. 



4. M 20 yds. cost $1 20, how many yards may be bought for ^30 X: 

$ yds. r 

As 120 : 20:: 30 
120-7-20=6 quot. and 30-r6=5 yards, Answer. 

, Here we divtde the 1st tenn by the 2d, and then, the 3d term by 
the quolient for the- answer. 

' $ yds. $ 

Again, As 120 : 20 :: 30 • , 

l2Q-J-30=4' quot.' and, 20-4-4 =5 yards, Ans. 

Here we divide the 1st term by the 3d, and then, the 2d term by 
that quotient for the answer. 
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•5. If 1 cwt. ^f tobacco cost £5 12s. 9^d. what will 8 cwt^ do. cost? 

Cwt. £». d. Cwt. 
As 1 ; 5 1« 9| : : 8 

8 



Ans.£46 2 4 

Here there is no n«ed of reducing the middle term, becaose it can 
be performed by xsompound multiplication, the first term being an 

unit. s 

^ . ■ . ■ ■ ^ ■■ ■ ' • ^ ' " 

6; If 8 cwt. of tobacco cost £45 29. 4d. ; what is that per cwt ? 

£ s. d. 

8)46 2 4 

Ans. 6 12 9i 

Here there is no need of reducing the middle term^ because it maj 
be performed by compound division only, the Sd term being an unit. 

7. If 2 cwt. 1 qr. 14 lbs. of sugar be worth J21.75, what will be 
Ihe value of 42 cwt. 3 qrs. at the same rate ? 

Cwt. qr. lb. $ c Cwt. qrs. 
2 1 14:21.75 :: 42 3 



4 4 



9 qrs. 
28 


171 qrs. 
J28 


76 


1368 


19 


342 


2€6 lbs. 


4788 lbs. 




2175 




23940 


• 


33516 . 




4788 




9576 

5 £ 




266)10413900(39] 
798 




2433 


• 


* 2394 

< 




39^9 




266 




: 1330 




1330 



0^ In this example, the 
first and third terms are com- 
pound numbers, therefore, we 
reduce them both to tiie least 
denomination mentioned in ei- 
ther, viz. pounds. The se- 
cond term is reduced to the 
least denomination mentioned 
, In it, by calling it all centsc — 
We then multiply the third 
term by the second, and divide 
the product by the first term, 
c. an^ the quotient is 39 150 cents, 
50 Aw which we reduce to dollars by 
pointing off the two right 
hand figures. 



ISe SINGLE RULE or THREB- 

8. If 9 cnt. 3 qm of sugar cost £27 178. 6^, wbat will 2 cwt. Iqr. 
1 lb. cost f 



Cvt. qn. 
9 3 
4 


27 17 6 
20 




Cwt. qr. lb. 

2 1 1 
4 


39 

28 


667 
12 




2§. 


312 
78 


6690 

> 


■-• 


73 


1092 


lb. d. 
As 1092 : 6690 : : 


lb. 
265 


263 



263 ' 



2007 
4014 
1338 

1092)1769470( 1611 
1092 — — 



6674 



2|0)13|4 3d 



6652 £6 J 49. 3d. Answer. 



1227 

1092 



1350 

1092 

268 



1092)1032(0 q^. 

f[f^ Here it will be seea, that the first and third terms are of the 
same kind, but of different denominatioos, and therefore are reduced 
to the same name or denomination, and that -the demand of the ques- 
tion lies on the 3d term. 

2. That the middle term, being given in poubds, sliiliings and 
pence, is reduced to pence. But ' 

3. If the second term were in federal nion^pj it wpald be sufficient 
to proceed according to decimals. 



SINGLE RULE a** THRER , 19? 

9. If mj iocome be 109 goioeas per aoDum, Idesir^q know what 
I may spend per day, do that I may lay tip £45 at the yearns end ? 

Ads. £0 5s. 1 0|d. ^^ p|r day. 



Note 1. — Yon mast subtract £45 from the value of 149 gtSii^. 

2. There being 365 days in a year, your question must next be 

stated thus : 

JD. Gttin. £ D* 9. d, ^. 
A3 365 : IQ9— 45 ; : 1 : 5 10 3^^^ the Aa& 

10. If my salary be £43' 12s. 5d. perannum, what does it amount 
^ pjBr week ? , 

Ans. £0 16a. 9^^. 

^■' ' .^ ■ 

The Stating. Note.— ^ As there are 52 weeks 

W. £ s. d. W. and 1 day in a year, you wiU get 

As 52 : 43 12 5 : : 1 : the Ans. the true answer lo theaboiTie (](Qea- 

tion by the following ratio. 

B' £ S' d. jp. 
As 365 : 43 12 5 : : 7 : 168. 8|f|d, 

U. Suppose my income to be 16s. Qffid. per week, what isU p^ 
annum. 

Ans. £43 13s. 7i ^d. 

-■ , 1 

Note 1.— You must first reduce the middle term to pence. 

2. You must multiply by 365 (the denominator of the frac0G!ii)'and 
add to the product tbe 283 which remains ; and remember always to 
do so in similar cases. 

3. You must^divide by 7, the first lerm^ and the quotient will be the 
answer in 365ths of a penny^ which (in all similar cases) must be first 
divided by the denomioator, and then brought into pounds. 



12. How many yards of clotk.may be bought for jf^l'^B^dc^ of 
which 9^yds. cpsi ^11 2c. ? . 

Ans. 168 yds. a 4|i<». 



13. A merchant, failing in trade, owes in all £3475, and has in 
money and effects but £2316 13s. 4d. : Now, supposing his effects are 
delivered up^ pray, what will each creditor receive on the pound? 

£ £ s. d. £ ^ 

As 3475 : 2316 13 4 : : 1 : £0 139. 4i Ads. 



198 » SINGLE RULE OF THREE. 

• 14. V tbeV8ta»ce from Newborjport to York be 31 miles ; I *»•. 

Band how «iany tiines a wheel, whose drciimfereiice u \b^ feet, wUi 

tan Tomd in perfomlMr the jonrneT t 

-^^ '- Adb. 10560 tioefl. 

15. What will 37^ mm of buttons come to at 13 cents per dozea? 
^ ' Ans. J58 60e- 



16. If iV 0^ mUp cost tll63 what is the whole worth ? * 

^ ^ Ans. J265S 28c 5ni. 



' ^ 



17. A meiy^hantbooght 9 paeki^fes of cloth, at 3 gnineas for T 
yards ; each package contained 8 parcels, each parcel 12 piecies, and 
each j^oe'SO yar& ; how many dollars came the whole to, and how 
manjp^tyardi 

*^ ydb. goin. pick. $ ■ 

' Ak 1 : 3 : : 9 I 34560 Ans. for the whole cost 
yds. gnia. yd. $ 

As 7 : 3 : : 1 : 2 Ans. per yard. 



If. ibtteichailbtbodght 49tilnsQfwinefor {910: freight cost {90 ; 
duties {40 ; cellar {31 67c. ; other charges {50, and he would gain 
{185 by the bargain ; what must I give him tor 23 tuns ? 
Tonii $ ,$ $ - $ c. $ $ Tvau. $ 

As 49 : 910+90+40^81 67+50+185 : : 23 : 613 33c. Ans. 



19. The earth being 360 <|egrees in circumference, turns round on 
its ^xii-in ^4 hours ; how far does it turn in one minute, in the 43d 
parallel of latitude ; the degree of longitude, in this latitude, bej«g 
about 51 statute miles t 

H. D. M. M* M. 

As 24 : 360 X W : : 1 : 12|An8. 

«0. If a staff; 4 feet long, cs^t a shade (on level ground) 7 feet, 
what is tkeiieigllt of that steeple, whose shade, at the same time 
measures 198 feet f* 

» F.8h.F.4iei. F.Bh. P. hd: 

As7 : 4 : : 196 : r^S^ Adir. 



* Ai the nyi of U^ from the sun may b« considered parallel, the hngth of the shn^ 
ow9«Miscte^poilkme4lo^tkwM|*i»of tiMoliisotfc Hence the te^on <$f the itsCD* 
nwaloftbis^ftion. 



"> 



MNQLfc RULE OP THt^EE. \ U^ 

, 2U Sa|d Harrj to Dick, i^y parse and^n^ey ar§ woi|b 3| goin* 
«aa, but the money is worth eievea times as, much as the purse ; pray 
how much money is there in it ? 

Ans. £4 3s. &d. 



<-* 



22. li f of a yard cost 4 of a£, what Wili ^ of ayin^d cost t* 

Asf : I : : ^ : |^X^-r|=|fj£ Answer. 
Or, I : i : : A^ : |XtXA=HfJ&=£» '•: »»<»• 

SS There is a dstern, having four cocks ; the first'will Bmpfy it in 
ten minutefi; the second in 25 minutes; the third in 40, and the fourth 
in 80 minutes; in what time will all four, rmudng togcrtiier emptgr i^t? 

Cist. Mln. , (!) Cisi/Mim Cfat. Min./ 
: 1 : : 60 : < >!> As llj : 60 •. : 1 : % Aiis, 

^^ its '45 '-^ 60:k4 

^y ^ t-'thatis— :eO:Vl : .^— -^5J. 




l]|C%st 



A 1/k 



4 " 46 



.;* 



24. If the earth reTolves 366 times in 365 days, in what tUie does 
it perform one reYolution 7 

'I / • Awr:83hJ6e^3'^56W«^laidteiP•«lday;^^ 



25. If the eartb makes one complete ret^Iutltii in SSb^Sd' 3'^+, in 
what'tiined6es it: pass through one degf^e?-' ' t * - 

Ans. 3'65''20'^ 



26. If the earth performiA its diurnal revolution io a solar ^y4 or 
24,hi>urs^ in what time doesii move one degree ? . ^ 

Ans. 4'. 






* If Ihe first term of tfae statement be a Vulgar FractUm, whetber the other terme arc 
•r QQt, aftar the firs^aod tbiriiutmt aie r«jdiiCj|d to t|ie aain^ te0in|paitfQi|>: tnv^n KJ^ 
first term i^s in division of yii^lSPifFractk>a»ya^d the. ji!io4ii^^ thfte ferine will of 

coarse be the answer* 

The student. shPuMwodLth^qneittona in Yulsar, or Decimal FsactioM, according at 
the rales |pr fractions Inquire. ■ ' , 

' f A sidereal daytis the space of tim« wbioh<ha(]pf»» between the departure of a star 
ftom, and its return to the same meridian again. , . . . # 

t PT^e solar da; is thatspace$»f lime wUch ii|leiy«ae|bitiiwaetiieiuii*t dsptniiic If0» 
«aj one meridian, and its retam to thf same again. ■* .-f ■, ■■ . '*-' 




149 MEITIlbD^F MAKINO TAXES. 

27. If }^cl. cost f|» wl^at will 40^>d8. come to f 

Ads. ^9 6c. 2}id. 



28. At j(3§ parcwt. wk^ will 9^ lb. come to? 

Ans. 31c. 3ed. 



29. A conduit has a cock, wfaicK will fiH a cisterq^ in -2 of an hoar ; 
thi!) dsterti has 3 cocks ; tbo first will empty il in 1*25 hour, the ser 
cood Bi"625 o#an.bopr, and the third in -5 bpui:* In what time will 
the cistern be filled, if all four run together ? 

Ads. lb. 40m. 



30. In a certain school, ^V^h oi the pupils stndj Greek, fV 9indj 
Latin, I stmfy Arithmetick,^ read and write, and 20 attend to otfa^r 
things; wh(^ is the d amber of pupils? 

V^+tS+l-J^J^ft » then 20s=/y and A : 20 : : |a : IQO Ans. 



GEl^RAL METHOD OP MAKING TAXES. 

Rule. — In the first place aninventory of the value of all the es- 
tates, bflftfa real and personal, and the; qqmber of polk for wbich 
each person i$ rateable, must be taj^en in separate columns : the 
most concise way is then to make tbe total value of the inventory ' 
the first term, the tax tobe assessed the second, and $1 thethi|d> 
and the quotient will show the value oti the doHer : Sdly, m^e 
a table^ by multiplying the value on the dollar by 1, Zj S^ 4, 
&c.~flfdly , From the inventory take the real and personal estates 
of each mian, and find jthem separately in the table, which wiH 
shew you each man's proportional share of the liax for Zealand 
personal estates* 

Note. If any part of the fax is averaged on the polls, or otherwise, 
before stating, to find the value on the dollar, you must deduct the sum 
of the average tax from the whole sum to b6 assessed ; for which av- 
erage you mu5t have a separate column, as well as for the regl and 
personal estates. 



23S. J^TJuti meiklfiji wiy^dyoif jnir^Mtf wttrf yov io ftndertake tf^e asscssirig of tojrm 

UX€9 7 ' 



MSTHOD OF ^AKiN& T^Mg. 



141 



1. Suppose tbe Geoeral Court should grant a tax of ^600000, of 
which the tovi^n ol Portsmouth is to pay {{5312 50c. and, of which the 
polte, being 1550, arie tapaiy fl $5c. eaph ; — The town's inventory 
aolouiits to ^450000, what will it be on the dollar, and what is A'^ 
tax, whose estate (ashy the invefiktor^) is as follows, viz. real $1316^ 
personal $1149, and be has 3 polls ? 

J^oi $' c Par: ^ $ c. 

First, As 1 : *! 25 : :* 1550 > 19S7 50 the average part of the tax 
to be deducted from j|$312 50c. andthcre will remain $3315. 

. / " $ $ ' $ 

Secondly, As ;4dU000 k 33?A : : 2 w^ 7^ni. od the dollar. 



$ gem, 

2—0 1 5 
3—0 % 2J 
4—0 3 



5—0 

'6—0 

7—0 



3 
4 
5 



5 



»j— 6 
9—0 6 7J 
10—0 7 5 



TABLE. 

Jp p C. ■ BQw 

2pis0 15 0^. 

30—0 22 5 

40-0 30 D 

60—0 37 6 

60—0 «45 

70—0, 52 5 

80-0 60 

90^0 ,67 5 

100— b 75 



* g c. 

200 is 1 SO 

300—2 25 

400—3 00 

500—3 75 

600—4 50 

700—5 25 

800—6 00 

900—6 75 

1000—7 50 



.'» 



N<tw to And what A's rate will be, 
His real estate being $1 376, we 
find by tills tallle^ thai $1000 
is ' * - - ^$1 500. 
timt >$3Q0is ^ 2 25 

thdIpOip- - ' 62 5m. 

,arid that J6ia - 4 5 



i!oi' bis real estate $ 1 32 

In like manner we find bis tax 
for personal estate to be 
ms 3 polls, at j^l 25g/ each are 




10 52 0i 



8 61 7^ 



3 75 



22 68 7J 



$B 61 7J 
3 75 



i+$10 32=j 



=$22 68c.7im. 
or, $22 69c. Ans. 



2. Suppose a tax of $765 be laid on a town, apd the inventory of 
jail tbe estates in town amounts to $9345, what must A. pay^ whose 
estate is $149? 

Ans. $12 038 nearly. 



143 RULE OF TH^EE DIRECT. 



ROLE OF THREE DIRECT. 

The Rule of Three Direct teaches, bj having three ntiia^ 
bers given, to find a fourth, wbieh shall have tte same ratio ta 

the second, as the third has to the first. 

» " ... 

rule; , -• ■ ^- 

- , : t ■ ■ ' - ■ -r • V ^ 

1* State the question by makingihat Bumbeir, irhieh asks the. 
question,* the third term- ; that which is of the same nano^ei oit 
kind^ the first term ; aod that ivhid^is^oftfae^saiBfe name or kind' 
with the answer, the second term. : « . - « . 

2. Multiply the second and third terms tc^etlier, and divide the 
product by the first term, and the quotient will be Ibe fourth 
term, or answer. 

The notes under tbe.gNP^^^l^I^ are ap||tiica^l0^to^^fti** ^^- 

EXAMPLES. ' " 

1. If 3 bushels of cdrn be word ^1-80, what is the value df \S^ 
bui&els ?. ^ ' 

bu. "jj c. b\^/ ' ^ 

3 : 1-80 : : 12 ; 
12 



- ■ ' ■ 3)2160 • " 

^7-20 Ans. 

In this example, 12 bushels asks the question, and is made the 
third term ; 3 bushels being of thesiim^ name, is made the first term f 
and {1.80 being of the same name with the answer, is made these* 
cond term. Here thip third term is greater ibao* the- first, and the 
question evidevtly requires the foorfh term or aaswef to b^ greater 
than the second \ tfterefor^^ the question belongs to the Rule of Thrf^e 
Direct '^ 

2. If 6 lbs. sugar cost 10s. what will 33 lbs. cost at the sad^ rate f 

Aii8.:P216S, ^ 



*• 



- J- 



N 



* The tenb whieh asks or ttnav^s the quesUon hikt geik^»tty toflie wdrdr like theie be* 
fore it, viz. What will ? What con ? Mow many? How £lr f - UkMr nucb t *Hovr 
leog?&c 

.^ii^»^»< I Ill ■ !■■- I I.I. .l "* . ■ • ■ ^ 1 -II.. f..l . .1 . . 11 ' hi h ip ^tJ^—— ■<»^— ^—^ 

937. mutt ii (hi meOio^tf apiraHfominfm Rim of Tkm 



DOUBLE RULE OF THREE. 143 

KULE OF THREE INVERSE ; 

„ < OR, 

RECIPROCAL FROPQRTION. 

The Rul^ of Three Interse teaches, by haring three num- 
bers given, to find a fourth., which shall have the same ratio to the 
•econd, as ^he first has to the third. 

BftJ^»-^9tate and HeitKlfe the terms as in the Rule of Three 
Direct ; -then ipulliply the first and second terms together, and 
divide the produQt by the third, tlie quotient will be the fourtb 
term, or answer. 



t. if 6 men'cab^ d^ a pi|»c6 <rf work in 18 days, in what time can 
12 taen do it ? 

VL d. m. - 

6 : 18 : : 12 In this example, the third term is greater thau 

. , '^ . 6 ^ the*fir8t, yet it is evident, that'th^ queetion r^- 

* — — ' ^qufres the fourth term or answer to be less than 

12)108 the second; therefore, this question belongs to 

— the Rule of Three Inverse. 

9 days Ans. 

2. If a man perform a journey in 15 d^ys, when the day is 12 hours 
long, in hew many days will he do il, when the day is but 10 hours ? 

■ . Ans. 18 days. 



W 



,, • Tp: DOJIBLE RULE OF THREE. 



• I. .. • I . ■ •/ » -•■■■-. ' , . • • ., 

The Double Rule of Three, or Compound Proportion, is 
the method of resolving such questions ^s require two or more op* 

erations by Simple Proportion* ' », 

It always consists of an odd number of terms given, as five, sev<^ 
en^ &c. These terms are distinguished into tenm oftupposition^ 
and teriM of demand ; the number of the former always exceeding 
that o||he lajie? bycone, which is of the same name or kind with 

the answer qr4«rm required. 

"■■*•' ■ ■ — .1- - ^ ' , . , , ,. • I 

838. AM^ifai vo»prou9Ain the Rmk qf Three Jnverse ? — ^239 Whai ie Cmi^iwnd 
PrworHon, orU^ J^puiUJ^^ ^ TAi^c ?-,*^S49. Hmo Ut U duHngvMedfiem 8m^ 
pUPrtftrHonl 



1 44 DOUBLE RUI£ OF THREE. 

RULE. 

1. State the question, by plaeiflg the three conditional terms 
in such order that that number which is the cause of gain, 1o»b, or 
action, may possess the first place ; that which denotes space of 
ticae, or distance of place> the second ; and that which is the gsin, 
lofs, or action, the third 

i. Place the other two terms, which move the question, under 
those of the same name. 

3. Then, if the blank place, or term sought, fall under th^ 
third place, the proportion is direct, therefore, multiply the 
three last terms together, for a diridend, and the other two for a 
divisor ; then the quotient will be the answer. 

4. Bat if the blank fall under the first or second place, the 
proportion is inverse, wherefore multiply the first, second and 
last terms ti^gether, for a dividend, and Ae other two, for a divi- 
sor ; the quotient will be the answer."^ ' 

EXAMPLES. '* 

3. If a principal of jKlOO gain ^ inters in one jea(r, what wltt 

^500 gain in 8 months ? 
Sutei^eiit ^ Operation. 

}p. M. ^ufT. Inthisqi;iestionthecaQ4eofj6g«inia^lO0; 

100 : 12 : : 6 the^fore, j^lOO possesses the finst place in 

500 ; 8 the statement. The titne, 12 months^ is set 

— r in the second place, as the rule directs ; and 

100 6 the gain, ^6, m the third place. Then, the 

12 8 other two terms being placed under those of 

— ^^ — the sam^ name, the btankfalls imder &e iMcd 

1200 48 place: therefore the pr^porlioa is direct; 

500 consequently, 1 multiply the three lastterraa, 

6, 8, and 500, together, and take the product, 

]2!00)240|00( J24000, for the dividend ; and the product of 

the two first teri»s,..10O and 12 = 1200, is the 

^20 Ans. divisor. The dividend bding divided by the 

divKor, the quotient, ^20^ 13 the Ab3<: nought 

,2. If |100 in 12 months will gain $6 interest; in what time will 
^750 gain {30 interest ? Aas,^ months. 



* When a' question contains more than^ve given terms it can always b§ solved by 
several statements in the Single RvU of Three, and so may any question in the Double 
Rule. 



241 . Repeat the rule ? 



^ 



DOUBLE RULE OF THREE. 145 

3. If 7 men can reap 84 acres of wheat in 24 days; how maDj mea 
caa reap 100 acres in 10 days ? 

Ans. SO men. 



4. !f 12 meD can earn £8 8s. ia 8 days; what will 21 men earn in 
IS days ? 

Ans. £27 Hi Sd. 

» 

5. If a family of 9 persons spend 450 dollars in & months ; how 
much wouljd he safficient to maintain them 8 months, if 5 peisons 
more were added to the family ? 

Ans. 1120 dolls. 



6. If 2 men in 6 days of 12 hoars ei^^hf build^^O rods of ncjall, how 
many hours long is the day when ^8 men huild 64 rods in 4 ds^s ?. 



Rbxaiik. — In this question a& there are seven given terms or niim* 

but must be wrought bj 
observed in the note. 



*%a— A iMk.— ^*.u ctus YjucBuuu iis^ lucx c ate 9C 

hers, it canil||khe solved by the rule given, 
statements in tne Single Rule of Three as ol 



I. By separate statements. 

M. H. M, H. Explanatwn.'^ln the 1st statement, as 

As 8 : 12 : : 2 : 3 more men will require less time, the 3rd 

D. H. D. H. term must be less ihnQ the'lst. In the 2d 
As 4 .; 3 } : & : 4|^ statement, less days require more hours, 

R H. R H. therefore^ the 3rd term must be gred^er than 
As 30 : 4^ : : 64 : 9*6 Ans. the 1st. In the 3rd statement, more rods 

require more men, therefore the 3rd term 
must be greater than the Ist^; observing, always, that the 4th term 
or answer resulting from any statement, must be the 2d term in the 
aMst statement. 



2, By reducing aUth$ statements to one. 

^11 ■•■■ 
8m. ^ h. r ;2m. Explanation, — The 1st and 3d 

4d. 1 12^ 6d. terms in the first three state- 

' 30r. j L64r. ments are the same asjhose in 

r—^ — the separate statements. The. 

960 : 12 :: 768 : 9*6h. as before. middle term, by this method^ 

must always be of the same name 
as the answer required. AH the given first terms being multiplied 
together, the product wiU be the 1st term of the last statement, sfud 
the product of all the third terms will be the 3d term. TJien the 
produet of the 2d and 3rd terms divided by the Ist, will give the 
ilnswer. 

T 



149 C(M«J&INBD FEOf ORTION. 



CONJOINED PROPORTION. 

Conjoined Proportion is when the coins, weights or meas- 
ures of several coantries are eonpered in the same qaestion ; ar, 
in other words, it is joining manj proportions together, and by th» 
relatioa whieb several antecedents have to their consequents, 
the proportion between the first antecedent and last consequent 
is discovered, as well as the proportion between the others ia 
their several respects^. 

Note. — This rule may generally he abridged by eanceRlBg^'eqiml 
quantities or oombers that happen to be the same in both coiomns ; 
an^ it iiiay be proved by as many statlngs in the Single Rnle of Three 
as the nature of the question may require. 

CASE I. 

VIThm U u requini ia jwd hm» many of therfirstscrtcfcmny ueigfif 
&r measure, mentioned in the questUmy are eqml to a gictn quanH^ 
ty of the laet* 

Rui.fi«— Place the nambevi aUAmately, that isy the Untette* 
dents at the left handL and AecaBseqoents at ib^ rights and writ*, 
the^ tast number on the )eft hand ; then diultiplf aU the namb^s 
in, the left hand column contmuaUy together f(np a^ dividend,; snS 
aH the numbers in the right hand eohinm for a divisor ;: divide, 
and the qtiotient wilt be Ae answer. 



CXAMPI£S. 

1. in 2 lbs. of Boston be equal to 10 lbs. of Amsterdam, and 10 lbs. 
of Amsterdam be e^al to 12 lbs* of Plaris ; Imw manj pounds of Bos- 
ton are equal to 80 lbs. of Paris ? % 



AntecedtDtfl. GonsequeBts. 

12 orBo8toQ=iO of Amster. 
10 of Amster.=12 of Paris,. 
80 of Paris ? 



Then 12X10X80=9600 dividend; and 

10X12=120 the divisor; 

Therefore B60u-r 1 20=80 Um. Answer. 



«^4«y»»^i.»,.»— j«<i4»^»««» n r •*> i.' i ' ■ ■ 



1 



MS Whm^is t^& meaning i^C6njmne4Prop9fiioH I'— ^1^ HHten ynt msh tt^ 
know houfmtmf<Jtke frr^i x^rt of win, 4r«- mtntitmBi im any fmttiimtapt tf»al toa gim 
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%. If 140 braces of Vealce be equal to 150 braces of Legbom, and 
7 braces of Legfhornbe et|uai to 4 Anperican yards; bow many Veai« 
llaa braces are equal to 32 American yards I 

tes. ^^ brace?. 



CASE IL 

IfMn U is r&jfdred to find how many ofihtt hst wrf of edin^ vftS^j 
. vr measure^ mtntioned in tht quesMonj ure eqwU to a£iv$n qwtntUy 
of the first. 

Rule.— ^Place tbe nambers alternately, beginning at the left 
hand, and write the last number on the right hand y then multiply 
all the numbers in the right hand column continually together for 
a dividend, and all the numbers in the left hand column for a di- 
visor ; divide, send the quotient will be the answer. 



CXAKPLBS. 

1. If li^'lbs. 0t Boston be efual to fO lbs. of Amsterdam, and 100 
lbs. of Amsterdam be equal to 120 lbs. of Paris | how many ^ opods of 
Parif^ are equal to 80 1^ -of Boston t 

Anteeedents. Consequent!. 

12 of Bo8toD=:iO of Amsterdam. } 10X120K80=:96000 dividend ; 
100 of Amsterdam=120 of Paris. * and 12X 100=si200 divisor ) 

80 of Boston t Then 96000-^-1200=80 lbs. Ans. 



2. If 140 braces of Venice be equal to 150 braces of Leghorn, and 
7 braces of Leghorn be equal to 4 American yards ; how many Amer- 
ican yards are equal to 52-^ Venetian bracet ? 

An8^3S yards. 






S^^'<^— "y^B»*WBWB^wgww*i.w^^iii i. .1 I I 11 '^'•fmimmmmmmm^W^* 



fvtmiUjf nmud in (hit first 7 



t 
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FRACTI]^ 



PRACTICE* 

Practice is a contraction of the Rule of Three Direct, when 
the first term happens to be an unit or or.e ; it has its name from 
its daily use ametig Merchants and tradesmen, being an easy and 
concise method of working most questions which occur in trade 
and business. 

Proof. By the Single Rule of Three, Compound Multiplica- 
tion, or »y varying the parts. 

Before any advances are made in this rule, the learner should 
commit to memory the following 

TABLES OP ALIQUOT, OR EVEN PARTf. 



•Sliquotj or even parts of Money, 



Pts. of a shill. of a £. j farts of u Found. 



d. 


8. 


6 = 


i 


4 = 


i 


3 = 


4 


2 = 


* 


14 = 


i 


1 = 


ij 


S = 


tV 


i ^ 


A 


4 = 


^ 



= .V 



F}fst» of 2 3hiil. 



d. 

1 = 

H = 

3 = 

3 = 

4 = 
6 = 
8 = 



29. 

i 



i 

i 



I 



8. d. 
10 
6 8 



5 





4 





3 


4 


2 


6 


1 


t 


i 


4 


1 


3 


1 








10 





8 








5 

4 



3 
2 



= i 
= i 

= 1 

= * 
= A 

= tV 
=: 1 
TT 

= A 

= .A 

- tV 

Z ''» 



farts of a Dollar. 



c. 

60 

33J 

S6 



«0 = 

12J = 

8J = 

? = 

« = jV 



i 
i 

i 
i 

i 

Jl 

1 2 

tV 



*Perbft|u no iiMthod can be mor^ shnple and concise to find the Value of goods !n 
Federal Money, than the general rule «f multiplying the price by the quantity, as giveifc 
in Alulti|«Ucation of Federal Money or Dejctmals; therefore, the application of this rule 
to Federal Monc^ is alcnust useless. Yet, as English merchants, trading with Americaot, 
^ make out the invoices of theirgoods in sterling mopeyf' an acquaintance with thiei»cel- 
/lent rule is necessary to every one, employed io mercantile pursuits. 



M& What t« Prtaiee t 646; mtplain fo lite IhevM tf Me tahUs ? ^247. fThdi 

are aUquot parts (tf any quantity 7 
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jm^futa, or teem partt of If eight. 



rParts ot a Cwt. 


PartB 


of A Cwt. 


Parts of i Cwt. 


Parts of a Ton. 


QcB. lb. Cwt; 


lb. 


|C«rt; 


lb. 


icwt. 


Cm. qr. T. 


2 = i 


£8 


= 4 


14 


^ \ ' 


10 = J 


r = i 


14 


= i 


7 


6 = 1 


Q 16 = 4 
14 = 1 


8 
7 


= } 


4 

2 


— - 

* 

= .V 


4 = 1 

2 2 « J 


8 =-pV 


4 


= iV 


- 


•• 


2 =^, 


7 =A 


' 




■ 




i 1 «tV 


. 4 = ^V 




• 






1 =y. 



j9 Table of Discount per cenl. 



J 8^ 

IJ per cenl.=0 3 
. =06 

=0 9 

=1 

=1 3 

— _ =1 6 



24 
5 



u 



o 



CD 

o 

G 

a 
a. 



8f per ceot. 
10 — 

124 

15 

17J — 
20 — — 



8.dn 



:i 
:2 
:2 
:3 
:3 
=4 



=«6 > 



9 

6 

6 
OJ 



o 

s 
cr 

O 

a 
a 



£ 8.d. 

'z2i per cent.=4 6 

— '• =5 

=60 

=7 

5:8 

r- ^ =9 



25 
30 
35 
40 
45 
150 



-=10 



o 
a 
o 



ICP Practice admitisi of a great variety of rules, the multipli- 
cation of which serves little else than to confuse the mind of the 
scholar. The n^oit useful are here given, %nd all that are actu* 
ally necessary for the man of business ; but the scholar who wish- 
es to pursue his studies beyond this elementary treatise, will fin^ 
the subject amply treated of in the large Arithmetick of Pike. 



CASE I. ; 

4 

To find the value of any number of pounds^ ^. uhen the pvjfie of me 

pound is an aliquot part of a dollar • 

Rule. — As the value of any number of pounds at one doHur a 
pound, will be just so many dollars as there are pounds : there- 
fore, cdi the pounds dollars, and ditide them by such an aliquot 
part as the price is of a dollar, the quotient will be the answer in 
dollars. 



.^.i. 



, 24S. flow do youjind tJie value (^ awf^ wmbtr ^ptund^t Sfc. tokm tht frict per A. w 
mii mliguot fort if • dollar. 



JrdU 






1. Wtiat will be ih^ value 4>f 960 
yards W cloth, at . S# cents a 
yard ? 

cts. jl 

26 =4)360 



j{[90 Aos. 

3« What will 4ie the value of 
125 pounds of butter, at 12} cents 
a pouud ? 

Aqs. $15,625. 



2. Wliat will be ibe valve of tS 
pooadf of loaf sugar^ at 20ceats 
a pound ? ' 
cts. $ 
20 = i)7$ 

f 15 An». 

4. What wiU 1250 fKMnMk of 
cheese come to, at 6^ cents » 
pound ? 

Aos. {{78.125. 



CASE II. 

Tafifid the value of any number of yards^ ^c. viKen the price of one 

yard is an aliquot part of a pound. 

Hdi;<e.— Call the number of yards so many pounds, and divide 
them by sucb an altquot part as the prke ia of a pocmd, tlie ^eto- 
tient will be the answer iii»pouiids. 



$:xAun%3. 



1. What will 63 gallops of rum 
come tP^ at 6s, 8d. a gallon ? 
«. d. £ 
6 8 = })63 

£21 Ans. ' 

3. What is the value of 500| 
bushels %f potatoes, at 2s. 6d. a 
bushel ? 

Ao«.je62 IQs* 
« ^ What will be the Taloe of 



2. What is the value of 12& 
yards of linen, at 5$. a yard ? 

5=J)125 

£31 5s. Ans. 

4, What will 37} yards of 
sheeting come to, at Is. 8d. a. 
yard ? 

Ans. £3 2s. 6d. 

* 

6, What will 120 gaHona lyf 

■ . J « i-k t f 111- 



150 bushels ofcQVO at ^« 4d. nwioe come tO| at 10 shillings a 



bushel ? 



Ans. £25. 



gallon ? 



Ans. £60. 



349. ^010 do you find the valiu (f a c$rU^ nymker qf yffdM, «A#f» lh« jirk# qfMUl 
is an dlvjuot pnri of a pound 7 






im 



Tojikith$9iitfe0f0ny number ofpoundsi ^. Men the price 4ff one 

pound i$ an oH^t part of a shilling* 

Rule. — Call the given number of pounds so mangr sfailliiig^, an^ 
divide them by such an aliquot part as the price is of one shilling, 
the quotient will be the answer in shillings. 

EXAMPLES. 

I. What will be the value oft 2. What will! 864 pounds of pork 
650 pounds of cheese^ al 6 pence 
per pound ? 

d. Sr' 

6 = J)660 
210)3215 

£\& Ss.Atis. 

5i What is the value of S7 J yds, 
•f ribband, at 3 pence a yard ? 

. Ana. 9s. 4^d. 



come to, at 4 pence a pooad ? 
d. s. 
4^ J) 1064 

S|Q)62H— 4d 

^31 ISi 4dr Ans; 

4. What wiy T6J yards of tape 
come to, at l^d. a yard ? 

Ans. 9s. 5^. 



CASE IV. 

Tojmithevniueof anynimnbeir cfyards, ^. vAen the price afemt 
yard is shillivgs^ or shillings^ pence, and farthings^ and not ari^ M* 
quot part of a pound. 

RuLE.^ — Write down the given number of yards, &e. and call 
them so many pounds. Divide the given price into aliquot parts^ 
either of a pound, or of one another ; theti divide by the several 
aliquot parts, and the sum of the quotients will be tbe^answer in 
pounds* 



EXAMPLES. 

1. What will be the value of 36 
yards ei siUfc vesting^ pt 7Si 6d. a 
yard I 

s. £ 

^ ^i)36 

28.6d. = i)d 

4 10s. 



£r3 lOs. Ans. 



2. What will 72 yards of Ca«l- 
mere come to, at t5 afhlllingaa 
yard! 

10=^ J)7« 
5 « 4)36 

la 

£54 Ans. 



t&O, How, when the price qf a pound is an aliqwtt part of a shiliing 



^ 
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PRACTICE 



3. What 18 the raliie of 139 gal- 
Ions of wine^ at 98. lOd. a gallon ? 

Ao8. £68 68. lOd. 

5. What will 146 yards of broad- 



4. What will 49} pounds of tea 
come to, at 38. UJd. a pound I 
^ Aiia.Jg9158. ll|d. 

6. What will 120 barrels of ap- 



cloth come to, at Hs. 9d. a vard ?|ples come to, at 1 la. 3d. a barrel ? 
Ans. £107 138. 6d. | Ads. £67 10s. 



CASE V. 

To find the value of any number of pounds j ^c. vfhen the price of one 
pound is penccy or pence and farthings^ and not an aliquot part of a 
shilling. 

Rule. — Writd down the given number of pounds, &c. and call 
them shillings. Divide the given price into aliquot parts, either 
of a shilling, or of one another ; then divide by the several aliquot 
parts, and the sum of the quotients will be the answer in shillings. 



EXAMPLES. 



1. What will be the value of 56 
pounds of raisins, at 8 pence a 
pound I 

d. s. 

6=J)56 

2 = J)28 

9 4 

2|0)3|7 4 

£l 17s. 4d. Ans. 

3. What is the value of 541 
yards of cotton shirtiqg, at 9^. a 
yard ? 

Ans. £20 17s. 0^. 



2. What will 4^ yards of li- 
band come to, at 7^ pence a 
yard ? . " 

d. s. d. 

6 = J)48 6 

1^= i)24 3 

2|0)3lO 3| 

£1 lOfl. 3fd. Ans. 

4. What Hill 672 pounds of but- 
ter come to, at llf pence a 
pound ? 

Ads.£32 18s. 



251. Hoto do youprocesdt wAfn tfie price is not an aliquot pari of a pound, orqf 



PRACTICE. 
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CASE vr. 

To find t)te value of any quantity consisting of several denominationsj 
.when the price of one hundred Modght^ ^c, is given in several de- 
nominations. 

Rule.— Multiply the price of a cwt. &c. by the number of 
hundreds. Divide the remainder of the quantity into aliquot 
parts either of a cwt or of one another ; then divide by the sev- 
eral aliquot parts, and the sum of the product and quotients will 
be the answer. 



f* 



EXAMPLES. 



. 1. What will be the value of 5 
cwt. 3 qrs. 14 lbs. of sugar at 
^9*66 a cwt ? 

qrs. $cts. V 

^ « = J I 9-56 

6 



lqr.= i 
14ib8.=^ 



47 ao 

4-78 
2-39 
M95 



$56165 Ans. 



3. What cost 12 cwt. qrs. 
7 lbs. at $6-34 a cwt. ? 

Ans. ij76-476i. 



2. What will t 
of hay come to, 
pence a cwt. ? 

1 qr. = i 


2. cwt* I qr. 16lb?. 
at 4 shilling% 6 

s. d. 
4 6 
12 


14 lbs. = J 
2 lbs. =^ 1 


2 14 

6f 
Off 


£2 15 9 0^ Ans. 



4. What is the v^Iue of 14 cwt. 
3 qrs. 7 lbs. at 13s. 8 da cwt. ? 

Ans. £ia 2s. 5jd. 



5. W^at is the value of a piece 



3 qrs. at J7-75 a yard ? 

Ans. $284-8125. 



6. What is the value of a farm 



of bpoadclotb measuring 36 yards containing 144 acres, 3 roods, 25 



poles, at £6 10s. an acre ? 

Ans. £941 178. 9|d. 



252. How unll you gel the value of a quantity of several denominationSy when the 
price of one cwt* fy$, %9 given in different denominations ? 



u 



154 SINGLE FELLOWSHIP. 

I 

FELLOWSHIP. 

Fellowship is a rule by which the acconnts of several mer* 
chants or other persons, tradins in partnerlfaip, are so adjusted^ 
that each may have his share of the gain, or sustain bis ^teot 
the loss, in proportion to bis share of the joint stock and the time 
of its continuance in trade. 

Note. By thi» rilled a bankropt^s estate laaj be divided among hla 
creditors. 






SINGLE FELLOWSHIP. 

Single Fellowship is, when the stock of each of the several 
partners is continued in trade the same |mgth of time. 

RULE. 

As the wbolevamount gf stock, is to the whcde gain or loss, bo is 
each man's stock, to his shar* of thQ gdin Qr.loss.5' 

Proof. — Add all the shares of the gain or loss together ; and 
if the work be right, the sum will be equal to the whole gain or 
loss. 

■■ ■ ' ■ ' - ■ . , - * ■• . 

EXAMPLES* 

1. A, 6, and C traded in partnership. A put inta the sloift 409 
dollars, B put in 300 dollars, and C put in dOOdoUacs^ tk^ gained 
270 dollars : what was each man^s share of the gain in proportiDii' to 
what he put in ? * 



* That their gain or loss, ia this Rule, is in proportion to their stocks, is evident : For 
as the times, in which the stocks are in trade, are equal, if I jlut in t>ne half ^\h^ whole 
stock, I ought to have one half of the gain ; if my part of ihe stock be one fouitki, my 
share of the gain or loss ought to lie one fourth also. A^id genetaUy the same ratio that 
the whole stock has to the whole gain or loss, must each person's particular stock have to 
his respoctive gain or loss. 

' 253. W kalis Fetlowship^ 254. What U Sinrle Fellowship ? 265. Wh^ 

is the rule ; and vpon wfuiiprineiplt is it founded ?— -256. What t> the method tfprwf? 



400 A'8 stock. A* 900 : 270 : : 200 

300 B«8 stock. 200 

" 200 C*s stock. ■■ • ■ ' " '■ 

-— " t $ S|00)640100 

As ^900r210 :: 400 

400 $ 60 C*s gain. 



9]00)1080!00 



$120 A's gain. Ana. 



:$120 A<sgain. 
[ 90 B's gain. 
' 60 On gain. 

270 Proof. 



As 900 : 270 : : 300 
300^ 



9J00)8I0|00 

J90 B*sgaim 

^ 2. Divide the number 360 mlo fefov equal parts, which shall be to 
each other, as 3, 4, 5, and 6. 

As 3+4+5+6 r 360 1 r )^ ' ^^l Answer* 

f6: 12o) 

' 360Proo£ 

3. A gentleman djing, left two sons and a daughter, to whom he 
bequeathed the following sums, tiz.' To the first son he gave 1200 
dollars, to the second 10€0 dollars, and to the dtii^hter, 800 dollars ; 
but it was found, tint Us whoi^ estoti^ amounted oolj to 760 dollars ; 
what must eacli child receire of the estate, in propoirtion to the 
legacies? 

300 first son^s portion. 
Answer, •{ 250 second son^s portion. 
200 daughter's portion. 



4. A, B, and C traded in partnership. A put in 385 dollars, 50 
cents ; B put in 297 dollars, 75 cents ; and C put in 175 dollars, 25 
cents ; they gained 349 dollars, 40 cents f what was each one's share 
of the gain ? 



($154 20A'8gain. 

Answer,/ 119 lOB'sgain^ 

^ 70 10 C«8 gain. 



156 DOUBLE FELLOWSHIP. 

DOUBLE FELLOWSHIP. 

Double Fellowship, or Fellowship with time, is when the 
stocks of partners are continued unequal times. * 

Rule. — Multiply each man's stock by the time it was contin- 
ued in trade. Then, As the whole sum of the products is to the 
whole gain or loss, so is each man's particular product to his par- 
ticular share of the loss or gain.* 

EXAMPLES. 

1. A, 6, and C traded in company. A pot in 400 dollars, for 9 
months; B put in 300 dollars, for 6 months; C put in 200 dollars for 
5 months : they gained 320 dollars ; what was each man's share of 
the gain ? 

400 300 200 As 6400 : 320 : : 1 800 

9 6 5 1800 



|3600 A's pr. 1800 1000 256 

1800 B's pr. 32 

lOOOC'spr. 



$ $ 64|00)5760iOO(^90 B's ^ain. 

As 6400 : 320 : : 3600 576 

3600 



192 $ $ t 

96 As 6400 : 320 : : 1000 

1000 



64|00)11520|00(gl80 A's gain. 



64 64l00)3200|00(g50 C's gain. 

320 







512 
512 









Ans. 


C$\SO A'sgain. 
2 90B'8gain. 



50 C'sgain. 



$320 Proof. 

* When the itock of each partner is employed in trade the same length of time, the 
share of the gain or loss is, evidently, in proportion to the stock; and when the stock of 
each partner is the same, but employed in trade a difierent length oftime, the share of the 
gain or loss is in proportion to the time; but when ne.ither are the same, the share of the 
gain or loss of each partner roust, evidently, be in proportion to the product of the stock 
multiplied by the time. 



257. What is Double Fellowship 7 — ^258. What is the rule ? 239. Eatplain the 

difference between the two kinds of Fellowship 7 



n 



CUSTOM HOUSE ALLOWANCES. 157 

2. Two merchants entered into partnership for 18 months; K first 
put into stock jS^OO, and at the end of 8 months be put in jj200 naore ; 
L, at first, put in JllOO, and at the end of 4 months took out ^280. — 
Now at the expiration of the time, they found they had gained gl052 : 
What is each man's just share ? 

. Ans. K, $385-90. L, $6f 610. 

3. A, B, and C, hold a pasture in common, for which they pay £20 
per annum. In this pasture, A hajd 40 oxen for 76 days ; B had 36 
oxen for 50 days, and C had 50 oxen for 90 days. 1 demand what 
part each of these tenants ought to pay of the £20. 

£ 9, d. q. 

6 10 2 HI JO A'a part. 

Ans. ^3 17 1 Ofllf B'spart. 

9 12 8 2|||J C's part. 



CUSTOM HOUSE ALLOWANCES. 

» 

The only allowances which are made in the weight of goods, 
at the Custom-Houses of the United States, are tore, and draft or 
scalage* 

Tare is an allowance made for the weight of the box, bag, 
hogshead, cask, &c. which contains the goods, and it is either at 
so much per cent, or at so much per box, &c. or the real or ac- 
tual tare. 

Draft ov scalage is an allowance of J per cent, on the whole 
gross weight of all goods, except tea and sugar, which is to be 
deducted before casting the tare. 

On tea, no draft is allowed. On sugar, there is a deduction to 
be made for draft or scalage, before casting the taie, of 7 pounds 
on every hogshead, 4 pounds on ev ery tierce, 2 pounds on every 
barrel, and 4 pounds on every Havanna bc«. 

Gross weight is the whole weight of any kind of goods, together 
with the box, bag, or cask, &c. which contains them, 

ft 

Jifet weight is the weight of the goods after all allowances have 
been deducted. 



^ 260. What allotoances are made at the American custom houses ? ^61. What is 

tart ? ^raft or scal»g6 9 gross weight ? and rut weight ? 



1 58 CUSTOM HOtJSE ALLOWANCES. 
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CASE I. 

To find the net weight of goods^ when the tare is at so mwhper cenl., 

iinA the allowance far draft or scalage* 

RULE. 

1. When the scalage is i per cent, divide the whole gross 
weight by 200, and the quotient will be the scalage. 

2. When the scalage is so much per hogshead, box, &c. multi* 
ply the scalage of one by the number of hogsheads, boxes, &c. 
and the product will be the whole scalage. 

S. Subtract the scalage from the gross weight, then multiply 
the remainder by the tare per cent, aud divide the product by 
100, the quotient will be the whole tare, which subtract from 
what remained after the scalage was deducted, and the remain- 
der will be the net weight.* 

EXAMPLES. 

1. A merchant bought 15 boxes of brown HavaAna sugar, weighing* 
6740 lbs. gross, tare 15 per cf nt., scalage 4 lbs. per box ; what was 
the net weight of the sugar, aod what was its value at ^10*25 per 
hundred weijfht ? 

. ^ 5678 lbs =50 cwt. 2 qrs. 22 lbs. net weight 
*°*' I ^519-638^1 value. 

2. What is the net weight of 4 bags of coffee, neighing 480 lbs. 
gross, allowing 2 per cent for tare, and i per cent, for scalage; aud 
what is the ?aloe of th»3 net weight, at *18 cents per pound ? 

Ana $ 4^3 **»• ne^ weight 
^°^- I $84-24 value. 

CASE II. 

To find the net weight ofgoods^ when the tare is at so much per boxy 
cask^ chest J ^c. either with or without the alhtoance for draft or 
scalage. 



* la eittiBg tare and scalage, remainders, which do not exceed half a poand, axe not 
usually reckoned, but if they, exceed half a pound, then another pound is to be reckoned. 



262. What is the ruU to find the nettmM tf goods, whsn thBtmrsisut so maAp€r 
eetU^tnihanallowaneefsrdraf^orscalagtf 



CUSTOM nmm allowances. u^ 

RULE. 

1. If draft or scalage be allowed, cast and deduct it as directed 
in Case 1st. 

2. Multiply the tare of one by the number of boxes, chests, 
&c. the product will be the whole tare, which subtract from what 
remained after the scalage was deducted^ or from the whole gross 
weight, when no scalage is allowed, and the remainder will be 
the net weight. 

EXA.MPI4E. 

1. What is the net weight and value of 4 casks of raisins weighing 
520 lbs.gros?^ tslre 12 lbs. per cask^ allowing J P©' c«nt. for draft or 
"flcalage, at 7^ cents per pound ? 

^ ' A S ^^^ *bs. net weight. 

' ^ $35-175 value. 

CASE III. 

To find the net weight ofgoodsy when the real or actual tare is allowed- 

r 

RULE. 

Subtract the whole apipunt of tare from the whole gross weight, 
and the remainder will be the net weight. 

EXAMPLES. 

1. What is the net weight and value of 50 boxes of figs, weighing 
1200 lbs. gross, whole amount of tare 175 lb». with an allowance of J 
per cent, for scalage, at '10 cents per pound ? 



An^ S 1069 lbs. net weight. 
^°®- i $106-90 value. 



2. What is the net weight and value of 4 firkins of butter, weighs 
lag as follows : 

No. 1, gross 75 lbs. tare 12 lbs. 

2, do. 83 lbs. do. 14 lbs. 

3, do. 98 lbs. do. 1 7 lbs. 
j4, do. 120 lbs. do. 21 lbs. 

at -15 cents per pound ? 
' Ana S ^^2 ibs. net weight. 

^"^- I ^46-80 valiw. 



MS. Whgiis H»rkU, when ffte ian ia at so much per box, ^c. either vnih or toUhout 
alUmanee ? 264. How do youjind the weighiifgoQtts^tohen the real tare is allowed 7 



160 AMERICAN DUTIES, 

AMERICAN DUTIES. 

Duties are iipposed by law on goods, wares, and merchandise, 
imported into the United States, at certain rates per centucn ad 
valorem, or at certain rates per ton, hundred, pound, gallon, &.Cv 

The ad valorem rates of duty upon goods, wares and merchan- 
dise, are estimated by adding 20 per cent, to the actual cost there- 
of, if imported from the Cape of Good Hope, or from any place 
beyond it ; and 10 per cent, if imported from any other place or 
country, including^alLfihapgee^^ommissions, outside packages, 
an4 insurance excepted^ • 

CASE I. 

To find the duly on any amount of goods^ wares or merchandise^ at 

any given rate per centum ad valorem. 

Rule. — Reduce the cost of the goods to Federal money, add 
20 per cent- if imported from or beyond the Cape of Good Hope, 
or 10 per cent, if imported frotia any other place, then multiply 
the amount by the given rate per cent, and divide the product by 
100, the quotient will be the duty required. 

EXAMPLES. 

« 
1. What will be the duty on an invoice of woollen goods, imported 
from London, which cost £1250 10s. sterling, at SO per cent ad 
valorem ? 

£1260.5 sterling, cost. 
$4'44=:£1 sterling* 



50020 - 
50020 
50020 

J5552.220 actual cost in Federal Money, 
555.222 ten per cent, added. 

g6 107.442 amount. 
30 



1 



Ans. }1 832.23260 duty required. 

■■■I I hii . — 

* The rates at which foreign coins and currencies are estimated at the Custom Houses 

of tile United States may be found on page 39. 

.1 — ■ ■ " ■ ■ .11 .1.1 . I ■ I , 

265. How are duties imposed upon imported goods 7 266. In what mannsr are ths 

ad valorem rates esHm^ed ? 267. What ii the ruUfor finding the duty on any 

amount, at a given rate per cent, ad valorem ? 



# 

2. What will be ib.^ dutjan an Jnyoice of 8|!k ^oods, imported 
from France, which cost 2650 Francs^ at 20 per cent, ad valorem ? 

* Ans/^l09.31i 

'«■■■' '■ ' '•■.■"'■ ' ' . • 

S. What will be the dqty CD an invoice of silk and cotton good^ 
imported from India, wbidi cost 25000 rupees at 25 per cent, ad va^ 
lorem? Ana. J3T50. 

CASE II. 

To find the duty on any amouBloJ goods, wares ^ or merchandiz^y at 

any given rate per pound, gaUon, ^c. 

RiTLE.— MuIWpIy the given rate per pound, gallon, &c. bj the 
jiumber of pounds, gallons, &c. and the pi^Qduct will be the duty^ 
required. "^ ' 

' 1. What wlU be thi^ duty on 1 50 chests of Hyson tea Imported^ 
rect ff4>m China in a vessdi of th^ United States, weighing gross 
11250 Ibsi 'tare 20 lbs. per chest, at 40 cents per pound ? 

.;. Ans. J33C0. 

■ * * 

2. What will be the duty on 20 pipes ofFaench brandy, 4th proof, 
containing 2520 gallons, at 48 cents per gallon ? 

Ana. 2 1209.60. 



I 



3. What, will be the duty on 25 hogsheads of brown sugar, weigh* 
lug 43750 lbs. gross, allowing 12 per cent*, tare, and 7 pounds per 
hogshead for draft or scakge, at 03 cents per pound ? 

Ans. Jl 160.38. 



DISCOUNT. 



« 



Discount is an allowance made for the payment of any sum of 
Boney before it becomes due ; or it is the difference between 
any. sum due at some future time, and^its present worth. 

The present toorth of any sum, or debt, due at any future time, 
is such a sum, as if put at interest, would in that time and at the 
rate per cent for which the discount is to be made, amount to the 
given^sum or debt. 

268. Haw do you Jind the duty, at any givtn rate por- pounds Spc- '^ 2p9. Whaiii 

Xfjfimu^ 7 27Q. What is ike prespvi vforth of- a sum due at a future time ? 



I^ULE. 

1 . As the amount of $100 or £100 at a given rate and time^ 
is to the interest of $100 or £100 at the same rate and time, so is 
the given mm to the discount. 

Subtract the discount from the given pum, and the remainder 
is the present worth. 

^ 2. As the amount of $100 or £100 at the given rate and time^ 
is to $100 or £100, so is the given sum to the present worth. 

Subtract the present worth irom tlie given sum, and the re- 
mainder is the discount."* 

EXAMPLES. 

1. What is the discount and present worth of ^iOO payable in 8 
months^ allowing discount at 6 per CQfit. per annum ? 

By Hple 1. By rule 2. 

$ i 

100 . luo 

Int, for 8 mo. 4 " Int. for 9 mo. 4 



Amount 104 Amount 104* ^ 

$ $ $ $ $ 4 

104 : 4 : : 500 104 : 100 : : 500 

600 V 500 

104)2000(19.^3^3 discount. 104)60000(480. 76i| present worth. 

104 416 

480.76|f prcs. worthy 19.23y% discount. 

960 840 

936 BSft 



2400 8000 

208 728 



320 ^ . '1 ■ 720 

312 62i, 



T*4=lV ':^ ■ -?^-H 



* That an allovrance ought to be made for the payment of moni^y before it becomes 
due, which is supposed to bear no interest until after it is due, it very reasonable ; and 
this alldwance Ought to ht such a sum. as, beipg put at interest until the debt becomes due 
woukl dmount to the interest of the debt for the same time. 

The reaifm of tho rule is evident from ^e natuie of simple interest ; for since the 

debt may be considered as the amount of some principal (called here the present worth) 

» at a certain rate per cent, for the given time, thul amount must be in the same proportion 

eithet to its principal or interest, as the amount qf any other sum at the same rate and 

ibr the same time, is to its principal or interest. 

- ' ' ' ' iMiii - I 

271. l^fuu are (he rults ttf^XHsc<mnt7'^'-^Zl% What are fke reai<ms upon which 
ihty arefntnded ? 



2. Wbat tt^Hie presaat v^orth of j^lbo payable in 9 moothSy allpw- 

i^g jii^oant fil 5'per ceat per^i^UiQ^ 
' . .' .]^ . Aqs. £ 148 28. UA 2|j|r8. ) 

. KoTE»-*-Tbe only correct priidciple of catculating discount is 
by the preceding rule ; yet banks and commercial perscHis^ in dis^ 
counting notes, &c. deduct the interest for the time (including the 
days pf grace) for the discount. When discount is made for pres- 
ent pay n^^nt without any regard to time^the interest of the sum 
for one year is the discount. 



Barter is the exchanging of one commodity for another, and 
teaches merchants so to proportion their quantities, that neither 
shall sustain loss.* * ^ * 

'PRopv.—Bj changiftg the order, of the question. 



u 



Kc^Li£i* 



1 . When^the quantity of one commodUy is given mthUs value or 
the value of its integer^ as also the value of the integer of some other 
commodity to be exchanged for it,^ to find the quantity of this commodUy* 
Find the value of the commodity of which the quantity is given, 
then find how much of the other commodity at the rate proposed 
may be had for that sum. 

2. When the qiuintities of two commodities a^egiven^ and the rate 
<yf selling them^ tofind^ in cmt of inequality^ how much of some other 
commodity must be given, — Find the separate values of the two giv- 
"en commodities ; subtract the less from the greater, and the difV 
ference will be the aoiount of the third commodity, wjiose quality 
jgind rate may be easily fpiind. 



t * The rales of Barter are merely kppUcations of the Rule of Three, and are easily no- 
derstood* 

fLTX IVhat^ is Barter 1 — .374. J^fcplain to m$ Ifte gtvmnt^ei, if you undentMd 

them. 



lei barteh. ' • 

' S When^ in bartering^ oneeommodUyti reckdned abdtfethe ready 
vumey prict^—to find the bartering price ofihe\other : — Say, as the 
ready money price of the one^ is to its bartering price ; so hthai 
of the other, to its bartering price : Next, find the quantity re- 
quired, according to either the bartering or ready money price. 



EXAMPLES. 

• 1. How much tea at 98. 6d. per lb. trinst be girenin barter for 166 
gallons of winei at 12s. 3|d. per gallon ? 

Galls, 



3d. 
i 






1872 
• 39 
6 § 

9s. 6d. =Ln4d. 191 7 6 

12* 



♦ * 



J. 23010 

; d. Ib.i d. lb. 02. 

As 114 : 1 : 23010 : : 201 13/yV Ans. ' 

price, qnan. price. . quan. 
8. d. gals. s. d. lb. > oz. 
Or, As 12 3^ : 156 : 9 6 : 201 13/|^ Ans. as before. 



1 ■ • ... 1 ■ . ■ • ■ 

S. A and B would barter; A has 150 Wfehels df wheat, M.il*25c^ 

per bushel, for which B gfveis 65 bushels of barley," worth •62|c. per* 

bushel, and th^ balancei in oats at»*374c. per biishel. What "quantity 

of oats must A receive from B t 

Ans. 39 1§ })ushel8. 



3. A h^s lineti cloth, at -SOc. per yard, ready iriobey, In barter -360. ; 
B has 3610 yards of ribband, at .22c. per yard ready niobey, and 
would have of A J200 in ready money, and the rest in linen cloth ; 
what rate does the ribband bear in barter per yard, and bow QQiicb 
linen must A give B ? 

Ans. The rate of ribhandls •26c. 4m. per yard, and B must receive 
ld80| yards of linen, and ^200 in cash. 



liOSP AKW eAIN. ' Itil 



>i 



LOSS AND GAIN. 



■J 'ft 



Loss AND Gain is a rule by which merchants and traders find 
what they gaiu or Tose by trading: and at Wiat rate per c^nt. :*-— ^ 
It also'teacbeSitheoi to^ find the pride for which any kind of good* 
must be sold, in order to gain or lose ^hy given rate per cent.-— 
The different cases are only particular applications of the Rule 
of Tbifee. ^ r- , . . » 

When goods are bought at one price, and'^ld&t dnofAer,:<0'J?flrft*Aal 
is gained of' losty and the^ain or toss per cent. 

■ ' . ' • 1 * ■ * * . i ' . 

V 

Rtjle.- — Find the gain or loss^by subtraction ; then, As the 
price the goods cost,,is to,t^&.gain ox loss^.sQ is $100 or^lOQto 
thegain or loss per cent. ^ 

• . . ,'•.• :ir.;'. ^ M ' :ui ^ ' :■{ ■■ . ;/ ■ :: .' '^ ■ '• \, ' ' .■ - ' 

.1. If I buy clptb for |J2 a yard, and sell, it ff>p $%'bO a y^Mrdj j. what 
do 1 giiin per yard, and what do I gain per cent, or by laying out 
100 dollars? . ^ 

Sold for. 2-^0 A8 2 : -50 : : 100 

Cost 200 ^ 100 

Gaiqed -50 peSr yard. - ^^2)5006: 

• ; H^ Gaip^ J^S'OO per cent* 



• I 



NoTis. When goods are bought or sold on credit, the ; piresei^t 
worth of the value of the goods fox the4mei k^usI bie; fojund, in,ot^et 
to find the true gain or tos^. 

2. If I buy clolh at gJS'SQ per yard for cash, ihdsell it at ^4-12* pet 
yard on a credit of six months, what do I gain per cent, allowing dis- 
count at 6 pei cent, a year on the selling price ? 

Ans. $14-284 per cent. 

* ': '■ -,-.«' • . .. •,.*...-.,•'-■ 

'^ 3. Bought 12 cwt. 2 qr?. of sugar at^ 10-20 per cwt; on a credit of 
4 motiths, and sold (he same at ^10^5 per cwt. for cash ; what was' 
the whole gain^' aefd the gain per cent, allowitig discount at 6 per cent. 
a year on the purchase price ? 



An. SJ3-12J whole gain. 
^°'- I 2-50 gain per jcent. 



^. t76. WkMiiLoMWiid Gam?-*— ^276. Hliut is the tuk for finding: Iom or pain 
in 6««tnejt?-— 977. H9W do youjtroceedf u^ien goods are bought or sold on credit ? 



U6 EQUATION OP PAYMENTS. 

CASE n. 

Tofindtht price for vhieh any kind of goods mtuf he mid, in order 

to gain or lose any given rate per cent. 

Rule. — As $100 or £100 is to the purchase price, so is $100 
or £100 with the profit per cent, added, or loss per ceot. sub* 
traded) to the selling price* 

» EXAMPLES. I 

1. Botight linen at '60 cents per jard^how must it be sold per yard, 
iQ order to ^ain ^5 per ccHdt ? 

% c. % c. 

As !00 : -60 : : 125 : <r6 Ans. 

2. Bought a piece of cloth at ^2-75 per yard* and sold it at a loss 
of 15 per t:ent. : what was it sold for per yard t 

' Aos. $2-^375. 

3. Bought 50 gallons of brandy, at *75 cents per gallon, but by ac- 
cident, 10 gallons leaked out : At what rate must l*freiitbe retnainder 
per gallon, tt> gain Qpoii the whole prime cost, at the rate of 10 per 
cent. ? ^ 

Ans. Jl03c. IJm. 



EQUATION OF PAYMENTS. 

Equation opPAYMEWts is the finding of a time to pay at once, 
several debts due at different times, so that neither party shall 
sustain! loss. 

RtjLE. — Multiply each payment by the time at which it is due^ 
then divide the sum of the products by the sum of the payments, 
aod the <|aotieiit will be the equated time.* 



^'Tbis rule is founded on a sapposition, that the sura of tlie intereits of the several 
debts which are payable before the equated time, fron their terms to tha> time, is eqaal 
to the sum of the iotemts of the debts payable after the f qoated ume, frpn that toiheif 
terms ; but this is not corr^(;t, for by keeping a debt unpaid Mter it is.dvc, the intere^t<9f 
i|is gained for tlvit time ; but by paying a debt before it is due, the |)aycr does nov Ios« 
the interest for that time, but tlie discount only, whicii is less than the interest; there- 
fore, the rule is not accurately true ; however, in most questions which occur in busi- 
ness, the errour is so trifling, that it will generally be made use of as the most eligible 
method. 



1 



278. Umo do y9u ascertain at tohat price you must sell an artiele in ofdetto gaii^o 

inwh percent ? ^279. fFhat is Equation of Faynunts f 999, Whai is the imJ^ ; 

andon what is it founded? v. - * 



s 



1. A owes B j^60 to be paid as follows, yIz. ^100 in 6 moDths, |120 
in 7 months, and ^160 In 10 months : What is the equated time for 
the payment of the whole debt ? • 

lOOX 6« 600 
* 120X 7= «4a ^ 

160X10=1600 

100+120+160=380)3040(8 months, Ans. 

3040 



2. A owes B £104 lbs. to be paid in 4^ months, £161 to be paid 
in 3^ months^ and £152 5s. to be paid in 5 months: Wbat is the 
equated time for the payment of the whole f 

Ans. 4 months and 8 days. 

3. There is owing to a merchant £698, to be paid £178 rea<1/ 
money, £200 ^nt 3 months, and £320 in 8 moDths ; 1 demand the io- 
diffepent time for the payment of the whole ? 

Ans. 4 J months. 

4. The sum of ^164 16c. 6m. is to be paid, j^ in 6 months, ^ in 8 
months, and f in 1^ montlis : what is the mean time for the payment 
of the whole ? 

Ans. 7§ months. 

'''■•.;■*' , , . -. 

6. A merchant lias |^360 due him, to be paid at 6 months, but the 
debtor agrees to pay J at the present time,, and J at 4 months ; I de- 
mand the time be must have to pay the remainder, at simple interest^ 
so that neither party may liave the advantage of the other ? 

J=l 80. paid down. 

1=120 paid at 4 months. 

1= 60 unpaid. > 

Now as be* pays 180 dollars 6 moti[1h$, and 120 dollars 2 months be* 
fore they are respectively due, s?rf% as the interest of 60 dollars foic 
1 month, is to 1 iiiohtb, so is t^e sum of the interest of 180 dollarsfbi* 
6 months/and of J 20 dollars for 2 months, to a fourth number, which 
added to the 6 months/ will give the time for which the 60 dollar:! 
ought to be retained, 

Ans. 28 months. . 



ISi INVOliiriEfa|I.v.KT€||il^lOK. 

INVOLUTION/ 

Inyolutiok is the method of finding the powers of numbers. 

Powers of numbers are the products arisibg from the continual 
' multiplieation of numbers into themselYes. 

Any number may itself be called the root or first powtr. If the 
first power be multiplied by itself, the product is called the 
second power ^ K^ftht square ; if the square be multiplied by the 
first power, the product is called the third power^ or the cube $ 
{f the cube be multiplied by the first jQ\]:er, the produ^s called 
the fourth power^ or the biquadrate^ &Lct V ♦ 

Thus 4 is the rooi or 1st power|of 4. 
4x4=16 is the 2d power, or the square of 4. ^4* '' 
4 X 4 X 4!=64 is the 3d powfer, or the .cube of 4. =4' 

4X4X4X4=256 is the^4th power,or the biquadrate of4,&c.=4* 

The small figure points out the order of the power, and is 
called the Indexy or Exponent. 

Rule for finding the powers of n^bers. 

Multiply the given number, or first power, continually by itself, ' 
till the number of multiplications be one less than the index of.^ 
the power to be found, and the last product 'will be the*power 
required. 

Note. — ^The powers of vulgar fractions are found by raising each 
of their terms to the power required. If the power of a mixed 
number be required, cither rednce it to an improper fraction^ or re- 
duce the vulgar fraction to a decimal. ^ 



u- 



EVOLUTION. 

« 

EvoLtJTioN, or the extraction of roots, Is the operation by 
which we find any root of any given number. 

The root is a number whose continual multiplication into itself v* 
produces the power, and is denominated the square, cube, biqua* ' 
drate, or 2d, 3d, 4th root, &c. accordingly as it is, when raised '; 
to the 2d, 3d, 4th, &c. power, equaf to that power. Thus, 4 is . 
the square root of 16, because 4x4=16. 4 also is the cube .• 
root of 64, because 4x4x4=64 ; and 3 is the square root of 9, ! 
and 12 is the square root cf 144, and the cube root of 1728, be^ ' 
cause 12xl2x 12=1728, and so on. • 

-I 
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281. What is Involntionl ^282. What are powers of numbers 9 ^28S; How 

^ you Jind these powers^ 284. Whatis Eoolvtion? 9&o. Whatishru^if 
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)|«Q SMKIIiJlE ItO^T^ 



TlMPe 18 BO MoibiDr of firihflcb w^ emyt Jni^mir p^vpr p^ 
t^tly.; but there are inaQy Dumbers^ of i^hieh ihe^^exact ro^ 
^nneVef be obtaioed. %et, by tfa^ belp cdr.decimaU^ <we,patt 
obtain these roots to any neceesary degree of ej^actness. 

Those roots ^hi^h cannotiic^iexaet]^ ol^tatoed) ajr^ ^called iurd 
roots ; and those which can &e found exactly, are called rational 
roots. 

Roots are sometimes defmtedi>yTrf iting thisf character v^ be- 
fore the power, ^ith the in4ex of tbe power or^t k ; thus the 

eube root of 64is-expf6S8ed j^^ 64^|mi^^ squaore iMj^ of 64ifl 
expressed ^ 04, the index i being omitted when the square- roQit 
is required. ^ A * 



EXTRACTION OF THE SOTAIIE ROOT. 

, The ExTiucTioiVrOE the Square Boot is the method of fo^ 
Jng a number, which, being multiplied by itsin, sha^ produce the 
^iven' number* 

RULB. * * ^* 

] I. pistinguisfa the given number into periods of twolfigurcs 
^ach, by putting a point over the place of units, another over 
the place of hundreds, and so on^ which points show the number 
j^of %u]|esT the root mil ^OBsktof.^ # 

» 2. ^Find the greatest square^Bunriief in the fiM, or left band 
period ; place th« root of it at the right 'bend of the gamn nua-'' 
ber, (after tbe manner of a quotient in divisiOB,) for the first 
figure of the root, and the square number under the period, then'^ 
subtract it therefrom, and to tbe remainder bring 4own tfae next 
period for a dividend. _ ! "^ ' 

^. Place double of the root, already fouadi on the left hand 
of tbe dividend for a divisor. 

4. Seek how often the divisor is contained in the dividend/ 
(except the right band figure,) and place the answer in tbe root 
for the second figure of it, and likewi^^ <9i t^e r^ht hand of the 
«4ivi«9r; mj^tiply.tbe £yisor ^iritb the figure ^&t ^np^xad Igr tbe 
figure last placed in the root, ami subtract tbe product from tb« 
dividend :Jo the remainder^ointhenext period for ^ new dividi^d* 



♦ •■ 



3S6. Can rfujind the powe r and root of amy nwnber f-t» 287 r What i» OU .,,^^^- 
fioa in <A« rooCi ? ^28S. WhalUlhetxtnieti9mifth$Sfiuar9noH'!^^^M. Wfu^ 



^JT; ^ Vbtfbli *e tgdfes alreadjr found in ^thb t65t, foi* a new tli- 
^isor, (or brirtg^ilown'your lasf dMsor fof a new one; dotebliifg the 
^ghfhand^fi^re'bf it,) andfrbm these, find the next figuVe' of the^ 
|oot as last directed, land continue the operatibn itt the same 
|iislimer,^tili yon havebroaj^t down ^11 the period*** > 

•,' ■ ^ r ■ -r.- •,-,». , t . . . • • < . ^ ■ ■ » • r, 'I 

- ■ ■ ■ . . tt ' I . * 1 . '', 






^ «fl%ik^rii9||fbr^'«aB^c^0a^«^^ soot foa^be^^iUiitinteaVtetdtottbs'td tbi 

tipUcation are to be keptmarate, ai in the g|ppf of the rule for muUipneatiOA of eiifr* 
Pile nvmben. Iiet .37 be tbf namber to be raised to tbe sqiiare. . 



3tX37sal8g 9 ! * I W X37 
37 -V , ^87 



■■•■•1 



49=T» •4ft=:7«' 



a \=:Sa^ 900t=dO2 



r 



» 



...^(37 ' (Wi7=::57 ^ . ' 

s •♦.... -«)C3)«.r^8X7- .-•■: . I .• >«..••■* 

r 49=7« 

Now it is evident tiaat 9,intae place erf* hundredths, is- tlie greatcst'pquare in this 
product;' pnt its root, 3, iA tbto quotient, find 900 is titken from the product* ~ The next 
prodttcu are Sl^r^izzSxSXT, for a dividend. Double the root alieady foubd, and it it 

^]{X9>;fO'*l^^??>*P.T>'wf>i<^^8*v^" 7'for the'qiaotient, which annexed to the divis(]gr, and the 
whole then mulCip^d by if , gives 2X3X7(=:42)-f 7X7(^=49) which;' pladed in'their 
proper places^' completely exhausts the remainder of the square. Tbe same may bi'; 
shown in any other ca8e> and the rule becomes obvious. 
Per&ips the following method' may be considered more simple and plahL Vu^ 

hl±»0+Ti be muMpIiefl as in th» dcmonstra^B of- mukiplieation of simple, nuinbenr . 

' aBAthi:pf0dli6t>IUBpt<stf»|aio.; - _ 

' ' . ' ■■ .^ i3o+r - 

30+7 



♦ 



9aiH^3(ix7 

30X7+49* 

' a0b+2K3dxt+49==l^l0, the lusi and sffptiev 
9aO 30+7 



T ^ aX30XW9" 



:<f ; 






Vhe root of 900 is 30« and leaves the two other terms, which are txhansted by m 
' ^visor fbrrmed and multiplied as diieoted in the mleJ 






Iff miiumRBpe^^ 



iUnd a^ the -fiiat peicie^l, ^ ; \ .; ' . ^ . 

2. If there ^e «dtidiBaI$ ip the fkfen liiMBb^iif) it >teiBt ' t»e |>oiateit 
both wajs from the place of aoits : If when there are ititeger^, the 
^T9X period in the decimals be deficient, it may be completed hj an- 
nexing 80 many ciphers as thu po orer ^e^uires : And the root must 
be made to consist of so manv whole nambers. and decimals as there. 
are periods belonging to each ; and when the pc^riods belonging Co 
the ^giv«i» tntimber niie ' eifaifmie^^ ilf e. upeiWtkm "ttPf lit toMiroM^t 
•fileasu^e hywn^adxig elphetfe, . > * < ' 

*..■». - .. *• I*'* ■ ' tm » \ 

^C, » . f; , -. . . . . y . /. t « ,» . . ■ k - , >• • ■% .9 M ) ^ 

s • • * ,-. . • 

h Required the square T^t of 729 ? 

•. • ' .-••.'■ ','.■- '".'.■—■ . ' " 

729(27 <Ac roo/. iThe given number ^ing distinguished in- 
4 to -periods, we seeli th^-greAtest square num- 

""'i)er in the left hand-'pe^iod (7ywhich is 4, 

47)329 of which the root f^) being placed to the 

329 ^ right hand of the given Dumber, alter the 

" ,— !- ', m.annerofa qu6tienL,and Ihe square number 

' . .' "'G0O * (4) siubtractei froi^i Uie p^^^ 

^ J ^mainder (3) we bniig down tl^^ 

rj^oop^, i^^^ yheplbe 

,57 dduble oftberobt.(4)beiqgplacei toj^^^ 

27 hand for a divisor, we s&y how often 4 in ^2t 

— — ^esceptmg 9 fhe right hand Jl^w 

V .1 189 is 7i which we pbce in tae root for the se- 

54 cond figure dCit, and also to the right hand 

of the divisor ; then multiplving the divisor 

729 thus increased by the figiu>e\7) last obtained 

in the root, we place the product underneath 4he -dMidend, and sut)- 
tract it therefrom^ ^od the wprM? doiie. ,^^ 






DEXOHSiaiAtlOV OF THE REASOlf AN D NATURE OFjtHfc RULE. 
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The superficial cootem of any thing, iltrffr^S'^ sSjv^ the number of 
square feet, inches, &c. in the surface «f « EelB^ a noor, ^ce. is found 

Jb^ smt^^kig the.JeiQi^ Wo ^ tMiead)i|i. Thii8,jhf »(plece of land 
be 10 rods in length, and lO.&n iv»Mtl|^l^.isa.dq.i}$ir«,andiih^iBea£OK^ 

u£ime of its sides is the root, of whkh the siiperficial content of the 
piece of land is the<!^ p^er. O^^ 3qpp9siQg^ovi.have a piece of 
cloth 1 yard wide, and 225 yards in length, and you' ^ish to know^ 
how many square yards it will cover, you must so arrange the pait^ 
pi the whole that they may be in a square form/ 



JSlmiff^s^lffm^fmtM^e ^144 dqirairi^ piers' #fwot)d; aid wf9h to 
hmw hf^w mad^pt^ces wodtd be od a skle^^ere th« ivh^lo arr<mged 
ifiitoa fi^^^ form. To determine this, you must extract the square 
rpot 144 ; the first step of which is to point off live number into period^ 
pif two %»fe8 ei^h. .This sb0rW3 bow many %ures th^ root w^l cou- 
j|ii«t o^/and is dppe on this principle, that the prcniuct of any two nuuH 
^serstan ha'V^, at cpost, but as many places of %5ire0) m are in both 
t^i^ %:tojr8y ^iuid at least but one less- , , 






1 , 

.■.44.- „ 
fig. 1. 



.(• ' i 




The left hand period being 1, 

th« iH|ti?r« u)f U 'Will he 1,: asd 

likewise thexoot jiviU .be.l> But 

as. we; have nothing in do at pras^ 

ent vwSth, the right hand period, 

yit will, oinit it, aodjcojlsixjier^nly 

the Idft hand period, whicii b^lng 

in the -place 'Of |iuodre48, iius^ be 

called UK) 4 hence the '^p^ratlon, 

at pfeseint, will he lo fkid ith^ 

scjuare rpot of 100. "TThe root of 

I, is }yi^ ^4he*e-afevtwo-jiieri- 

ods iii 100, there will be twojfig'- 

ares in its root^iand as^the hgure 

already ohtained in the roSft h 

equal to !ks pc-riod^ ther^ is nbth- 

iflg remaining for the next peri.- 

od ; and as the next period coo* 

si$ts whofiy «f cipher^, the .o^xjt 

^gWjB qf the iroot iwiil be ^ ,c^ 

pher, so that the roAt of J 00 !# 

10. By ..this proposs we hay^ 

disposecl.pr 100 of the ^e^i^^iRtip 



rtdHltmiPepresepted hj.F%/1, visz. 10 pieces :0ftii.si4€. 



»• 1 



The reason for pladbg the square tiimber* underneath tlie period 
and subtracting it from the period, «e^racledl iia ihfeitrie, fsks'Tol- 
lows. When we have obtained the root of the left hand period, we 
have disposed of as many pieces ^s the gre;atefii square of the left hand 
period represents, and by sabtracting the square of the root from 
its period, we make it smaller by as many as -the square of the root 
represents; thus in the example given, 1 io the Iquotient represents 
to, the square of whiehif iOQ, wlSoh 1, under the left hand period, 
repre?ent9. This, subtracted fmiii the left 4i«pd jperiod, leaves 44; 
so that 100 pieges have been disposed of aarrepreOdnted by Fig. },and 
44 pieces are now to be added to it, in ^ucb msM^oer that the square 
form will he preserved. To do this, the^i^ale directs to ''^ place the 
AntbUoftfuteqi already Jound an (he kfi ,1i$0d oj the dividend for u, 






1 



tu 



s«iuARE root: 



144(U 

I 

22)44 
44 



Fig. 2. 



of the root shows the 
number of pieces there 
are on a side of Fig. 1^ 
Tiz. to. In order to 
preserve the sgoiire 
foriD) the additiiw nraat 
be made on two- adjoin^ 
ing sides of the square,^ 
as in Ftg. 2. Now it is 
etitl^ thai if ttiM^- 
were just 20 pieces left, 
after disposing of ^00^. 
there' would fcfe just e- 
nough to make a' row 
QD^twosdes ofFigr? 1,- 
and if there wcrp -10 
pieces leili they would 
make two ]?owi^,x>n two 
sidesi ^ represented by 
the rowsa, Cj.apd <j, »,. 
Fig. 2. Hence the rea- 
son of placing the dou* 
^le of the root on than 
Heft^tbe <ftvidcnd for 
a di^sor. In making 
the addiUons a,. «, and' 
o, n, yoti will observe there is a deficiency^ A. which is not filled. — 
To fiil this deficiency, the rule direct^ to .^* eopc^^ tk^rigiu hand Jig^ 
lire," and likewise to " vtace the quotient £gure on the right hand of the 
divisory Now th^ den<?ie»cy A. oHist hS limited by the additions, 
a, e, iind o, n, consequently the %ure9 expressing ihe width of these 
additions, expresses the root of this deficiency, which, multiplied 
into itself, gives the superficial contents of the deficiency. Thu^ 
Fig. 2 ^l(QW# 4bo 4W^^ ^f ^ ^^ pieces into a sqtiare form, 

2. Required the squkre root o£ 575*5 ? 

575-56(23-$8+, root 
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43)175 
129 



469)4650 
4221 



4788)42dOO 
* 38304 



4 ^ 



4596 remainder 



'> 1 



i Wfe«(HMh^4flBM« root of 10342666 ? 
' Ad I. 881 6. 

,5 4; What is the square root ef 964-5192360241 1 

K- . Ans. 310567!. 

: ■^' ■ .. •:■■■.. « . :./ 

'* 5. What is this square root of 0000316969 ? 

Ans. -00563. 



» 



Ihtte/or ixiracHng ike Square Root of Vulgar Fractions and M^(A 

.^1. Reduce Uie^ fraction to its lowest terms fo^Hns and all other 

iWts, 

J ^. Extract the root of the jDumerator for a new num0ra^or,^and 

'^e root of the deriominator for si new denominator. I ' 

i ' ' '^ ' ',•'-■ ^^ ' , . 

i.^3»X>f^,rediM|^<t)ie* vulgar fraction to a decimal, and extract its 

^ 4. Mixed nuniib(^rs may be( reduced to improper fractions, fand 
the root of the numerator and denominator extracted, or the vulgar 
^fraction may be reduced to a decimal, and annexed to the wkole 
•ouinber;, and the root W the whole extracted* ^ 

: / : r ■ • ^ 

:•; > '. . ■/^' ' EXAMPLES. 

• J. What^l8*tb« square root of tifl^? . v 

' ^MH^^tJIt 16(4 root of the numefrator. 



• * 



16B1 (4 1 root of ^e d^iiotein&tor. 
16 



, 81)81 .. Therefore /j is the root of 
81 ;, [th# given fraction. 

Or, 168l)16-(-009518I439+. An(lV-009&l8H39 =-09756+. 

2. What isttic«qware root of f|f| ? 

Ans. y\. 

3. What is the square root of 42;| f 

Ans. 6J. 

•— — "— ^■»— — — — ■^— — « III ■ II I I I ■ I I ■ < ! •. 1,1 II I III ■ • ifc ■ ■■ fc ■ «ll|l II « II < ■ ■ 

'■ 291. WhaH is tlu rule far eairatting the Squart Ro9t <if Vulgar Fmetitms fmAmiKtd 
numbers ? 
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^ ... i • . 

;, A|»?f ^^Tlpif ^11 mSE.OJF' THE SatTARB KdOTl ' ,, 

Froslem I. To find a mtan proportional between two nutntets, ; 

^]lir|,B.-^^Mciktpiy one of the given numbers bjr the oth^r, an4 
extract the square root of tiie product) and the root mil be the 
meau proportional required* »■> 

NdTfc When the first number is as many timos greater than the '/ <.t^ 
seovidv flft'^lhsr scebnd k tftAes greafter than the third^ the secoiuT . j \ .^ 
tmmbec ia daMed a^iean proportional between the other* two. " " * ' *' 

i- ■ ■ ' •' ' ■ EXAMPLE. ■ ' ■ ' 

1. What is the mean proportional betweeiQ 36 ^od 144 ? 
/ ' ' . 36Xl44=s5ia4,^JMidV W84=^72 Atw. < 

Problem IL To find the side of a square equal in area to my^ 
RuiiE.**^Find the airco, and the square root is thfe side of the 

EXAMPLES. 

' 1. If the area of a triangle be 160, what is ti|e side o^f a f q^e 
fcqoal iii area thereto ? /. 

V^160=l-2'64&+ Ans. 

Problem HI. A certain general has an army of B^9!p%eB : pray/ 
how many must he place in rank and file, to form th'eui.into a square ? . 

V ^25=^5 Ans.t 

Prpbiam IV. If a pipe 6 inches bore, will hfiAyh^urs in runnings 
pff a certain quantity of water^ in what time wilt J^n^pes, ^ch 4 in*. 
ches bore, be in discharging double the quantity ? 

6X6=36. 4X4=16, and 16X3=48. Then, as 36. : 4k : : 48/., 9h. , 
ifi^ersely^ and as tw. : 3h. : : 2w. : 6b. Ans. 



» A square is a figure of four equal sides, each pair meefing perpendicularly, or, a 
figure whose length and breadth are equal. As the aiea, or nnmber of square feet, in- 
ches, dec. io a 8(|uave, 19 equal to the. pnuluct r>f two sides which art equaU tbesecoiid 
power is called the square. Hence the rule of Paoni^EM U^^is evident r « > '1 

+ If j^'ou woul4 hivve die numl^r of nep bot^ble^ triple^ or quadruple, &c. as many 
in rank as in file, extract the square root of ^. J, J, &c. of the given number of men, 4nd 
that will.he the number Qfiiie^ in file, which double, cripler quadruple, (Jlc. aud the pro- 
duct «rlU be the nviiii^r ia J^^- 
I III I ■ ■ II ' 1,1 ■■ ..I . I . . I I I I I II f 1 .1 - - I '• ' ' 

392, How do youjin^a mean^roportional beUoetn trvo nvmbers 7 



*-. 
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Problem V. A tine 36. yards long will exactly reach from the top 
.•fa fort^to the opposite bank of a rirer, k&owii to be 24 3nEirdB broad. 
The height of the wall is required ? 

36X36=1296 ; and 24X24=576. Then, 1296—576=7^, and 

^720i=i26-^3+yards, the Answer. 



' Problem VI. The height of a tree growing in the centre of a cir- 
cular island 44 feet in diameter, is 75 feet, and a tfbie stretched from 
the top of it over to the hitber edge of the water, is 256 feet. What 
Is the breadth of the stream, provided* the land 00 each side of the 
#ilter hfe level t 

256X256=65536 : and 75X75=6625: Then, 65536— 56255;:599 11 
and y6991i:;:^44-76+aild 244'76— V=22«-76 feet, Answer. 



Problem VII. Suppose a ladder 60 feet long be so plainted as to 
reach a window 37 feet from the ground, on one side of the street, 
and without moving it at the foot, will reach a window 23 feet high 
on thci other side ; t demand th6 bireadth of the street ? 

" Ans. 102-64 feet. 



Pr^bli^ii Vllt. Oneh the diffkfenee of two numbers^ and ih» 
difference of their squares^ to find the numbers. 

RuLG.— Divide the difference of the squares by the difference 
of the numbers, land the quotient will be their sum. 'Then prQ<* 
ficed by Prob# 4, p» 67. 



EXAMPLES. 

1. The difference of two numbers is 20, and the difference of their 
squares is 2000 ; what are the numbers ? 

Ans. 60 the greater. 40 the less. 



2. Said Harry to Charles, my father gave me IS apples more than 
he gave brother Jack, and the difference of the squares of our sepa- 
rate parcels was 288 : Now, tell me bow many he g^ve us, and you 
shall have half of mine. 



Ana S Harry's share 18 
^°^' } tack^s share 6 
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EXTR-4CTION OF THE CUBE ROOT. 

A Cube is any number mnliplied by its square. To extract 
the cube root, i» to find a number which being multij^ied into ita 
square, shall produce the given number. 

RULE. 

K Separate the given number into periods of three figures 
each, by putting a po|nt over the unit figure and every third figure 
beyond the place of units. 

2, Find the greatest cube in the left hand period, and pot its 
root in the quotient. 

3. Subtract the cube thus found, from the said period, and to 
the remainder bring down the nest period, and call this the divi- 
dend. ' 

c 4. Multiply the square of the quotient by 300, calling it the 
* triple square^and the quotient by 30, callmg it the triple quotient, 

and the sum of these call the divisor. 

•* 

5. Seek how often the divisor may be had in' the dividend, and 
place the result in the quotient. * 

6. Multiply the triple square by the last quotient figure, and 
write the product under this dividend ; multiply the square of the 

' last quotient figure by the triple quotient, and place this product 
under the last ; under all, set the cube of the last quotient ^ure 
and call their sum the subtrahend. 

7. Subtract the subtrahend from the dividend, and to the re- 
mainder bring down the next period for a new dividend, with 
which proceed as before, and so on till the whole be finished.* 



*Tbe process for extractio| the cube root may be illustrated id tbe same manner at 
that for the square raot. Take the same uumber 37, and multiply as before, collectiag 
the twice 21 into one sum, as they belong to the same place, and the operation wiH be 
simplified, 373=50653. ' 

i 49=12 49=73 

373= ^42. =3X3X7 4^0=2X30X7 

/9*=33 900=303 



37 the multiplier. 37 



293. WhtaUaCfubet ^294. Whatis^mHhodof e«iraeHng the cube rooitfa 

givtn number ? -295. Infish you to illusfreite the proeese under this rule^ by one «/* 

the txamplea given, ' 
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KoTE.*«T)ie same mle must be observed for coiUiiiihig the ope- 
latioa and pointing for decimals, as in the square root 



EXAMPLES. 

/ 

I. Required the cube root of 436036824987. 



436036824287(7583 the roo*/ 
343 



1st Divisor=:14910)93036=:lst Dividend. 

' m' ^ 11.1 I . 

73500 

5250 

125 

78875= 1 St Sabtrahend. 



343s:73 343ziz73 

294 =2X3X73 294(fc=2X30X7 
S9.-.7 63 =33X7 ' 6300=303X7 

«?3_\ 147 =3X73 1470=30X73 

136 • =2X33X7 12660=2X303 X? 

27* -=33 27000=303 



27" • (37 ' ■ 27000 <30+7 

3X33 189^- '=3X53 XT 3x303 ) W900t33x303 X7 
3X3 ) 441 • :=i3X3X73 3X30 ) 4410=^X30x73 

As 27 or 27000 i> the greatest cube, its root is S or 30, and that part of the cube i8*«x- 
liausted by this extraction. Cdltect those terms which belongto the same placet; and we 
have 33X7=63, and 2X3s Xt=J26, and 63+126=3X33X7=189; and 2X3X73= 
294 and 3X73=147, and 294+147=441=3X3X73 for a dividend^ which divided by 
the divisor, formed aocoidin^ to the rule, the quotient is 7, for.the next figure in the root. 

And it is evident^ on inspecting the work, that that part of the cube not exhausted if 
comfiosed of the several products which form the subtraliend, according to the rule 



The same may be shbwn in any other^case, and the universality of the rule hence inferred- 
The other method of illustration, employed ia the tquaie loot, is e^ally i^pplicablc in 
thlf ease. 

37=30+7. and 30+73=303+2X30x7+78 t 

30 +7 the multiplier. ^ 

303+2X303X7+80X73 

303X7+4X30x73+73 

373s5s50663=i303+3x303 X 7+3x30X73 +7 3 (30+7ii37 
303 



Divisor 3X303+3X30 )Sx303X7+3x30X7s+73r div. 

3X30«x7+3x30x7s+73 subtrahend. 
It is evident that 303 is the greatest cube. When its root is extracted, the next three 
terms constitute the dividend ; and the several products formed by means of ttie quotient 
or second figure in the root, are precisely equal to the remaining parts of tlie power 
whose root was to be feand. 



1 
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Ildl!tfvi80fs=16d9760)i4l6l824=2d Mrtdend. 

, 13&00000 

)i4900 

612 

i3644512=2d Subtrahend. 



♦ 



* 






3d Di?isor=2l72391940)6l7312287-3d Dividend. 

517107600 
2Q4660 

27 ■ * ' . 



617312287=^3 Sabtrabeiid. 



. The Method of Operation. 
7X7X300 = 14700 == lat Triple square. 
7X30 = 210 = l8t Triple quotient. 



i 



■*n 



14910 = i8t Divisor. 



MtaMMMkMMta 



14700X5 » 73600 

• ' 6X5X210 ^ 6260 

6X^X6^ = 126 

* ^ 78876 = ist Subtrahend. 



irtMaUad^Mdli^iMa 



1f6X 76X300 «» 1687500 ^ 2d Triple square. 
76X30 s2 2260. = 2d Triple quotient. 

1689750 «* 2d Divisor. 



• V 1687600X8 ^ 13600000 

2280X8X8 ^ 144000 
8X8X8 =2 612 



^^^«a 



13644512 =: 2d Subtrahend. 



liki 



758X758X300 =172369200 ^ 3d Triple square. 
758x30 ^ 22740 — 3d Triple quotient. 

17239194Q = 3d Divisor.. 



172369200X3 =517107600 
22740X3X3 = 20466a 
3X3X3 = 27 



617312287 = 3d Subtrahend. 



^ 
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0«MON8TIUTtOII OF THE REASON AND NAtirUE OF THfi RULE. 

A block of wood, or any solid body, having six equal aides^ all ex- 
actly square, is a cobe ; the root of which is the measure in length of 
one pf its sides. To gain a distinct understanding of the subject, let 
the scholar proTide kiinself with little blocks of wood, and build 
them u|i into a ctibick form, according to the rule. 

First make a cubick block of any givea siiee, and.aiafk It. with* the 
letter A. THen make three other blocks of a square form, of an in- 
definite thickness, hut alt equal to each other, each of which will .just 
cover one side of the bfock A, and mark them B, C and D. Place 
these blocks on three adjoining sides of the bhick A, when there will 
be deficiencies at the three points where the blocks B, C and D meet. 
These deficiencies must be filled with three other blocks, each of 
which must be just equal in length to one side of the block A, and 
. mnrk tbesie blocks with E,; F and G. Wheo the blocks E, F, G are 
patio their places, ^ere wiU be a deficiency ^t the place nhere 
the ends of these blocks meet. This deficiency must be filled with 
« another block, which biark H.' To illustrati^ the rule, take the fo^ 
lowing number. * , 

» • 
10648(2 
8 

— . p ^ 

2 

In the first place I seek the greatest cube in the left band period, 
and place its root, 2, in the quotient. The cube of ^ is 8, which I 
place under the left hand period, and subtract it therefrom, which 
leayes a remainder of 2. Now as there are two periods in the given 
number,, there must be 2 figures in the root, consequently, 2, in the 
4|uatient, does not express 2, tperely, but 20 ; and the cube of 20 is 
800Q, which 8, under the period 10^ represent? ; thus 8000 of the 
part^ of 10648^ are disposed of into. a cubick body, the length of each 
side of which is equal to 20 of those parts, and to ijeader the ex-^ 
planation more plain, we will consider these parts as cubick feet, so 
that each side of this body is 20 fe^t square, and this body we will 
have represented by the block A. Now as each side of Uiis block 
is 20 feet square, there are 400 feet on each side of it. Now 8000 
feet are disposed of in this block^ consequently, there are 2648 cubick 
feet to be added to the block A^ in such a manner, that its cubick 
form will be preserved. To do this, the additions must be made to 
three sides of the block, and these additions are represent^^d by the 
blocks 6, C and D, each of which containing 400 feet, the sum of 
the whole is 1200. Thus it is evident, that if there were 1200 feet 
more, there would be just enough to cover three sides of the block 
A ; apd it is to find the contents of these three sides, that the rule 
<Urects to ^' mullipty the square of the quotient by 300." The square 
of the quotient showi the superficial contents of one side of the block 
A. viz. 400, for 2 in the quotient is in reality 20, and 20X^0=400, and 
It is because the cipher is not annexed to the quotient figure, that we 



1 
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are directed to multiply the square of the quotieot bj 300 instead of 
3) as iD the following work. 

■••■'. 
4 . 10648(2 1200 60 

300 e 2 4 



1200 triple square. 1260)2648 2400 240 

2400 
2 240 

30 8 cube of the root. 



60 triple quotient. 2648 subtrahend. 
1200 



, 1260 divisor. 

The rule directs to <^ muUiply the quoUmt by 30.'* This is to ob* 
tain the contents of the blocks E, F and G, and the sum o^ these is 
taken for a divisor^ because the number of times the dividend con* 
tains the divisor^ will be equal to the number of feet, the additiona 
to the block, A. are in thickness. 

The rule next directs to " multiply the triple «fiiar% by the last quo* 
iient figured Now the triple square represents the superficial con- 
tents of the three blocks B^ C and D, and the last quotient %ure 
ahows the thickness of those blocks, consequently, multiplying the 
triple square by the last quotient figure, gives the cubick contents of 
those blocks. Then the rule directs to '^ multiply the square of the 
last quotient figure by the triple quotient."* Now the triple quotient is^ 
the length of the blocks £, F and O, and the quotient figure shows 
their breadth, and their thickness; hence, multiplying the square of 
the last quotient figure by the triple quotient, gives the cubick con- 
tents of these blocks. Next we are directed to cube the last quotient 
figure. This cube shows the cubick contents of the block H, and the 
sum of these is equal to the cubick contents of the blocks B, C and D ^ 
and E, F and G. 

2. What is the cube root of 34965783 2 

AI18.327. 

3. What is the cube root of 84*604519 ? 

Ans. 4-39. 

4. What i? the cube root of -008649 ? 

Ans. -2052+. 

5. Whatis the cube root of 114? 

I Ans.f. 



CUBE^ ROOT. IS$ 

APPLICATION AND U»E OF THE CUBE ftOOT. 

Problem L T0 find two mean proportiomU betjpeen any two 
given numbers. 

RtiE 1. Dtride the greikter number by tbe less, and extract the 
c«be tootof tbe quotleirt. 

2. Multiply the root^ so found, by the least of the giren numbers, 
and the piPodnct will be the less. 

3. Multiply this product by tbe same root, and it will give tbe 
greater. , 

EXAMPLES. 

1. What are the two mean proportionals between 6 and 750? 

750-7-6=125, and iv^lS3=6. Thett5X6=30 theless^and 
30X5=150 the greater. Ans. 30 and 150. 

* r " V . • ^ . ^ ... ' 

2. What are tbe two mean proportionals between 56 and 12096 ? 
. ^ Ans. 336 and 2016. 

Problem 2. The side of a cube being given, to find Oie dde of a 
eube which shall be an^ 'number of limes greater or Use than the git^ 
cube* 

Rule. — ^Cube tbe given side, and if the required cube be greater 
jthan the given one, multipiy the cube of the given side by the given 
proportion, and the cube root of the product will be the side of the 
cube required. But if the required cube be less, divide the cube of 
ytbe given side by the given proportion, and the cube root of the 
quotient will be the side of the required cube. 

EXAMPLES, 

1. There is a cublckbox whose side is 18 inches ; what is the side 
of a box that will contain 8 times as much ? 

1 8X1 8X 1 8=5832, and 5832X 8=46656. Then 4^46656=36 in. Ans. 

2. There is a cubick box whose side is 24 inches r what is the side 
of a box that will contain one sixty-fourth part as much ? 

Ans. 6 inchesL 



* Thtt solid, called a cube, has Its length and breadth and height all equal. As the 
number of solid feet, inches, &c. in a cube are found, by nuiltiplying the height and 
length and breadtli together ; tliat is, by multiplying one side into itself twice, the third 
power of a number is called tlie cube of that number. The solid contents of similar 
figures ar«in propoition to each other, as the cubes of their similar sides or diameters. 
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Problem 8. The ditmeter of a ghhe or haU being ^ven, to find 
the diameter ofaghht or ball that shall be any number (ff times great- 
er or less thaw the given one* ' 

Rule. — Cube the given diameter, and maltiplj or divide it bj the 
^iven proportion a« the question may roqntrc ; md the cabe root of 
the product, or quotient, will be the diameter of the globe /e^ired. 

EXAMPLES. 

1. If the diameter of a globe be 19 inches, what will bo the diam* 
eter of a globe one eighth part as large ? Ads. 6 Ihches. 

2. If the diameter of a globe be 6 inches, what will be the diameter 
of a globe 64 times as large ? Ans. 24 inches. 



A GENERAL RULE FOR EXTRACTING THE RCiOTS 

OF ALL POWERS.* 

1 . PrepareHhe given number for extraction, b^ pointing off 
from the upits' place, as the required root directs. 

2. Find the first figure of the root by trial, or by inspectioD 
into a table of powers, and subtract its. power from the left hand 
period of the given number. 

3. To the remainder bring down the first figure in the next pe» 
riod, and call it the dividend* 

4. Involve the root to the next inferior power to tbat which is 
given, and multiply it by the number denoting the given power, 
for a divisor. 

5. Find how many times the divisor may be had in the divi-.v. 
dend, and the quotient will be another figure of the root. 

6. Involve the whole root to the given power, and subtract it 
always from as mftiiy periods of the given number as you have 
found periods in the root. 



* The roots of moit powera may t»e fouod hj the cqnaxe and cute lOot only; tHtBrefora 
when any even power ia given, the easiest method wfU be (especially in a very high 
power,) to extract the square root of it, whioh rediices it to half the given power ^ then 
the ^[iiftro root of that power redacas it to half tfie same power; and so on till you come 
to a square or cube. 

For example; suppose a twelfth power be given; extracting the square root of the .. 
tweUth power reduces It to a sixth power; and extracting the squaj* root of the sixth 
power reduces it to a cnbe. 



296. Whai M ihegeneral meOiod of extracting roots tfaflprnvirs 7 
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^ T, Bring down the first fi^re of the next period to , the re- 
mainder for a new dividend, to which find a' new divisor, at be* 
fore, jund in like jnaiiner piroc^ed till the whole be jSnishedv 

EXAMPLES. 

1. What Is the cube root of 135796'^44 ? 

/ ; ^ * • • • i. 

, 135796744(614 the root, or answer. 

5X 5X 5=1 25=1 St subtrahend. 



* . » 



W5X3=75)107=:l8tdfyidend. 
r $lX5tX51=?t386Sl=2ndsabti»heDd. 



61>C51i<8=7803>31457=:«hd dividend 
514X514X514— i3&796744=3d subtrahend. 



i*»~ 



2. VTh^t is the biquadrate or fourth root of i99B7I73376 t 

^ ^ V ^ AH8.376. 



' ■^ - • ■ . • " * . • . ' ■ • ' * . I" 



ALLIGATION, 

AtUGATroN is the metbodofmixingtwoor more simples of dif- 
ferent qualities, so that the composition may be of a mean or rnid*^^ 
die quality ; it consists of two kinds, viz. Alligation Medi^ and 
Alligation Alternate. ' \ 



ALLIGATION MEDIAL, 

■ . ^ .■■■.- • . . .■ ■, . 

b token the quantities and prices ofseoeral things are given j to find the 
wean pr%ce of the mixture compounded of those things. 

' RULE. 

As the sum ef the quantities, or the whole composition, is to 
the whole value ; so is any part of the composition to its mean 
price or value, 

397. W/uUit mifTiOionf ^39S. What U MigMmJfMMI — ^399. Whatis 

HUndiin Migatum Medial ? 

z 



1 89 ALMOATION ALTERHAtE, 

. ' ' EXAMPLES.' 

. 1. A grocer ndzed 4 cwt. of sugar Bt$\0 a cwt. with 5 ctrt «! 
^9*50 a cwt and 3 cwt. at $8-75 a cwt — what nas the Vaioe ofooe 
cwt. of this mixtnre ? 

cwt $ $ c cwt $ c cwt 

4 at 10 =4000 " 12 : 113-75 : : I 

6 ^* 9-60 =47-60 1 

3 u S-76 =26-25 ' ^' " i 

— — 12)113-75 • 



cwt 12 - i JJ113 75 



^9-479^ Ana. 



f > 



4- ■ -*. ,. 

2. If a bushel qfladian corti, at *75 ceiit9 a tmahel, be mixed with 
5 bpshels of rye at -80 cents a bashel^ and 15 bushels of oats at 30 
cents a bushel ;' what will be the value of a bushel of the mixture ? 

Af». *44^V cfeiits, 

3. A wine merchant mixes 12 gallons of wine at -73 cents a i^Hoo, 
with 24 gallons at -90.0^0^ and 16 gallons at |1'10 ; what is a^l- 
Ion of this composition worth { ^ 

c. no. 

. " Ans. -92611. * 

4. A goldsmith melted together 8oz. of gold of 22 carifts fine,* t lb. 
8oz. of 21 carats fine, and lOoz. of 18 carats fine ; what la the fine- 
ness of the eompodition. 

' Ans^ 20iV ou^ats fine. 



* 



ALLIGATION ALTERNATE 

Is the method of finding what quantity. of each of ! the ingrc^* 

ents, whose rateis are given, will compose a mixture of a gtvea 

. rate : So that it is the reverse of Alligation Medial, and may Jbe 

provedbyit. " \ 



* If ao ounce or any other quantity of pure gold be divided riito 24 fequal paits, these 
paus are called carats, but gold is often mixed with lonie baser hietal, which U ca1l«A 
the alloy, and th« iai«lire i» said* t9 M so many carats fine, acoontingt& the proportiaft 
of iMire gold coQtiiin«d Ui it ;. thos, if S^ canto of pofe gold and 1% of alloy be mixed 
together, it is laid to be 22 carats fine.— —>£fee|i^igfe 43. v 



300. Whtdi^MipaisnAiUmm? 



' CA5B I. ' • 

♦ ■'■■■■ ■ ■ * 

* . ' ' * ' 

When iki iniean rate oj the wh&k mixiure^' and th^ rates of all the 
* ingredients iirt given, and the quantity not limited. 

RULE. . 

* 

1. Place the several i^tes or prices of tW simples, being re** 
jttced to one denominatipn, in a column under each other, and the 
mean price reduced to the same denoounation, at the teft hand. 

2. Connect with a continued' Une the price of each simple or 
ingredient, which is less than that of the mean rate, with one, or 
any number of those, which are ^eoter than th^ mean, rate; and 
each greater rate or price with one, j&r any number of the kss.' 

3« Place the difference between the mean price (or mixture 
rate) and that of each of the simples, opposite to the rates with 
which thejr are connected* 

4, Then, if only one difference stand against any rate, it will 
be th^ quantity belonging to tjhat rajte ; but if there be several^ 
their isum ^U be the quantity^* 



•^ 

♦ 



EXAUftGS. 



1. A merchant has spiees, some at Is. 6dUa IK some at 28. some at 
48. and some at 6s. a. lb. : How muoh of each sort must he mlx^ that 
be may sell the mixture at Ss. 4d. a lb. ? 



* By coBBeetiog the ten itte to the greater^ and^ ptkcinp tiie diffiirence between them 
and the mean rate eltemat^ly, the quantities resoltiq^ are each, that there it precisely 
as much gatned by one qaahtity a» is lost by 'the other, and therefore the gain and loss 
upon the whole are equal, and are exacUy tlie proposed rate. 

In like manner, let the number of simples be what it may, and with bow m^y so* 
CTer each one is linked, since it is always a less with a greater than the mean price, 
there will be an equal balance of loss and gain between eyery two^ and consequently 
an equal baknce on the whole^ 

If any of the simples be of little or no falue with respect to the rest, its rate is sup- 
|Med to be nothing^i as water mixed with wine, and alloy with gold or silver 

SOI. Hwt doyfnufind the quahUty of enuk ingredimi^ when the mean raie of the vfhoU 
altarfurs, and the rAi<tfiM the ingredienk are givent and the quantity not limited t 



1 
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4. 

18- 



s 

(w — ^' 



M€«iratc40d. -^^^3 ' .^ *c ^ /^>Aii§. 




4. lU a. d. 

ri8 — I 8 



at 1 6\ 
" ft 0> 



16 



Nonm. Qaestioiui in tills case admit of as many aDSwera, ta there 
are ▼ariooa ways of coonectilig the ratea of the ingredieDts together 



2. A grocer would mix the fblf owing qnaGtieaof sagar ; tiz. at 10 
cents, 13 cents, and 10 cents a poimd ; what qnantitj of eadi sort, 
most be taken to make a mixture worth 12 cents a ponn8? 

< 5 lbs. at 10 cts. 

Ansx 2 Jhs. at 13 ctB. 

(2 Ihi. at 1$ ctA. 



3. It is reqmred to mix mm at 80 cents, and at 70 cents a galloft 
with water, that the mixture maj be worth 75 cente a gallon ; what 
quantity of each moat be taken % • 

£80 galls, at 80 cts. 

An8.< 5 galls., at 70 cts. 

\ 5 galls, of water. 



^ 4. A goldsmitlf would mix gold of 19 carats fine, with some of 16, 
18^ 23, and 24 carats fine, ?o that the compound may be 21 carata &ib ; 
what quantity of each must be take ? 

5 oz. of 16 carats fine. . 
5 oz. of 18 carats fine. 
Ans. ^ 5 oz. of 19 carats fine. 
10 oz. of 23 carats fine. 
10 oz. of 24 carats fine>» t 



ALLiaATION ALTERNATE:^^^' ^ ift0 

CASE II. 

When the riate$ of alltheingredientSy the guantityof hut om ofthm^ 
and thu mean rate of the i»hok^ixture aregiven^ to find the several 
quantities of the rest^ in proportion to the quantity gvten. 

RULE. 

Take the difference between each price, and the mean rate, 

and place theni alternately as in Case I. Then, as the dilTerencei 

standing against that simple, whose quantity is given, is to that 

quantity, so is each of the other differences, severally, to the 

^ several quantities require^- ' 

EXAMPLES, 

1. A merchant has $!0 lbs. of tea at j^l 04 a pound, which he would 
mix with some at 98 cents, 5ome at 92 cents, and some at 80 cents a 
pound; how 'milch of each sort must' he take to mix with the 20 
pounds, that he may sell the mixture at 96 cents a pound ? 

4 stand against the given quantity. : 
16 
8 
2 

lbs. cts. 
: 80 at 78 
As4 : 20 : : ^ 8 : 40 *' 92^Ao8. 

: 10 " 80^ 



2. Bought a pipe of brandy containing 129galloo8, at 1*30 a gallon; 
how much water must be mixed with it to reduce the first cost to 
'JSl-lOagaHion? . " 

'.. ' . Ana. 21/r galJs. 

, 3. How much gold of 16,^ 20 and 24 carats fine, and bow much al- 
loy, must be mixed with 10 oz. of 18 carats fine, that the composition 
^may be 22 carats fiqe ? 





10 QZ. of 16 carats fine« 
An* ) 1^^^»- of 20 Carats' fine. 
^^' ^ 170 oz. 0^24 carats fine. 



s 



lOoz, of alloy. 



'302. Wkm the rates if M theingreiienis^ the quantify qfbut oneqf thenit and the 
wuan rate of the whols mitstur^ are given ; vkai is the ruUfor finding th$ eev^feUptun' 
HHu t^ the reet, mproporiwn to the giten quantity ? 



i90 ALLIGATION ALTEllNATE.;i.P0^ITION. 

CASE III. 

IFKm the rates of the teveral ingredients, the quantity to be aftnpowf- 
ded, and the mean rate qfihs. ishole minlwe aregiotHf to find hfno 
fmeh o/<uehsortiaUmaket^theqitantily. 

RULE. 

Write the difference between the mesHi rate, and the several 
prices alternately, as in Ca«el ; then, as the sum of the Quanti* 
ties or jdiffereuces thus determined, is to the given quantitf , or- 
whole comporition ; »o is the difference of ^(^ r^te^ to the re«^ 
quired quantity of each rate. 

EXAMPLES. 

LA merchant having^ sc^rs at ISdollakB, 10 dollars,, and 8 dpi« 
lars a cwt ivould make a mixture of 30 c^vt worth 9 dollars a cwL ;. 
what quantity of each inust be taken t 

cwt dols. 

(12 , 1 (1:5 atl2) 

9^I0-> I 1 As6 ; 50 : : <1 : & <' lOSAns. 

( 9v-^ 1+3=4 (4 r 20 '» S) 



sum=:6 30 

2. A goldsmith has severar sorts of gold; tie. of 15, 17, 20 and St- 
carats fine, and would melt together of alt these sorts, so much as 
may make a mass of 40 os. of 18 carats fine ; how much of each sort 
Is required t 

16 oz. of 15 carats fine. 

. . 8 oz. of 17 carats fine. 

"^ ^ 4 oz. of 20 carats fine. 

12 oz. of 22 carats fine. 



POSITION. 

PoamoH is a rule, by which any truB or req uini maibera are 
ibond by means of assnmed or svppoxd numbers. It is of two kinds^ 

Single and Double. 

— ■ - ■ ■ ' 

BSa. WVmfftt rale* ^ftkt stmrm! Inr^Hmts, t\t gwMfil^ feic 
wmmk raft ^tW wktlt mnimrt <tr» girtn ; «Atf it f^^ ^lOr/v 
ty m |Miif ifj f -"^-aai trktiu F ^ nh mf 



^mC^RJPOW^ONv - - x^% 



SINGLE POSITION 

• . I ' ' .' ■ 

* * .' * 

Is the working of one supposed number^ as if it were the true 
one, to find the true nuiiriier. 

RULE. 

1. Ta&e anf number and perform the sarnie operations with it as 
;are described to be performed in the question. 

2. Then say as the sum of. the errors is to the given sum, so is 
the supposed number to the true one required.*" , 

Proo^. Add the seTeral parts of the sum together, and if it 
agree with the sum, it is rif^t. 

£ZAMPLfi8. 

• -. ' ' ■ • 

%^ A school master/being asked how many «(cho1ars he had, said, 
If I had as many more as I now have, three quarters as many, half as 
many, one fourth and one eighth "as many, I should then have 435:«-— 
Of what number did bis flcbooi consist ? 
Suppose he had 80 
\ As many=80 '^ 
j as many =^60 
as many=1.40 
as many=20 
^ asmanyssK^ 

290 



As 290 : 435 i : 80 

80 

■ :■ ^ 


120 

90 ' 

6a 

15 
435 Pcvof. 


«9 0)3480 0(120 Ans, 
«9 

; 58 
58 





2. A person lent his friend a Slum of money unknown, to receive 
interest for the saufie at^ per cent, p^r annum, simple interest, and at 
the end of 12 y«ars, received for principal and interest f860: What 
was the sum lent ? 

Ans. J500. 

* The opera^ons conudired U the question being performed vpOQ ^he antweror sum- 
^f tobe foondy will give the rewlt oontained in tlie queetioo. The tame operatiobs, 
performed on any other namberr will give a certain result. When the resnlts are pro- 
|)OrtionaI to tbek supposed numbers, it is manifest that the result of the operations per^ 
^rmed on the supposed iiumber, must be to the supposed nuijftbert as the result in the 
^question is to the true number omnswser. , In any Case, when the results are not pro-« . 
■portioTial to their supposed nufflbcrs* the answer cannot be found by this rule- 

. . _ ^j — < 

305. fThat is Single J'onH9n 7 SOS. What is the nUe for t9orking fu^mt *i 

Single Potition ? . • 



193 DOUBllE POffiTION. 

3. A^ B, and C joined their sipcki, md gained ^3 l!||c. ofjnrhich 
A took up a certain snoif B took up four times as m^ch as A« and C, 
fiFe times as much as B : What share of the gain had each ? 

L$\4 ^^c A*8 share. 

Ans. < 56 50 B's share. 

(^2 60 Otahare. 

. 4. A and B^ talking of their ages, 3 said his age vras once and an 
half the age of A ; C said his was twice and one tenth the age of both, 
and that the sum of their ages was 93 : what was the age of each ? 

Ans. ASi 12, B<s 18| and C^s 63 jears* 

5. Seren eights of a certain number exceeds four fifths by 6 : what 
is the number? . Ans. 80. 

6. What number is that, which, beipg increased bj }, }, and ^ of 
itself, the sum will be 234}? Ans. 90 _ 



DOUBLE POSITION. 

DouBtiE Position teaches to resolve questions by making two 
suppositions of some convenient numbers* 

Those questions, in which the results are not/proportiona], to 
their positions, belong to this rule : such are those, in which the 
number sought is increased or diminished by some given number, 
which is no known part of the number required* 

RULE.* 

t. Take any two convenient numbers, and proceed with each 
according to the conditions of the question; 

2. Place the result or errours against their positions or suppos* 

Pos. Err. 
SO 12 
ed numbers, thus, ^fT and if the erronr be too great, mark it 

20"^ 6 
with + ; and if too small ^ \vith — . 



* The rate ii foundeci on this supposition, t^iat the first error is to the seoond, as tte 
difference between the trae nad first supposed number is to the difference between the 
true and second supposed number : When that is not the case, the exact answer to the 
question cannot be found by this rale. 



.•« 



307. fThaiUBwiUPoriHonl 308. And what is m inU»^ 



1 



i 



^ 3/ liulti^iy Aem «irm^ Wmis, flie^ jBhit pBidiiteby llie 

Iwt efrirt^r;' arid the' list poiSitio^ by the firtsi errofnr. ' " 

4. if thQ errouni be alike, that is, both too small or both too 
great) divide the difference of the products by the difference ofk 
the ptmrnrt, and %h^ ^ilPtieRt wiJl fee tb^ fflsw^. 

d. If the errours be unlike ; that is, one too small, and the 
ci|her too great, drridr the sum of the pcodiicts by &e sum of the 

errdiirs, arid the quotient will be the answer^ 

'"'■-. ' ■ ' ^ ■ ^ .■-.'>,'■ ■ ■ " «. 

Note,— When the errours are the same in quantity, and unlike 
in quality, half the sumi of the suppositions is the number sought* 

K A IMj bouglit 4^fna$k for a gown, at 8s* per yard, »)d li* 
.ntng for itat3s. per yard ; the gown and lining contained 15 yds., 
and the price of the whole was £3 10s. : How many yards 
were there of each ? 

Suppose ]5 yards damas}^, value 48s. 
Then she musit have 9 yards lining, value 27s. 

N ■ ^^^ 

f Sj»<<ij)f tb^jir yaju«8==:7*«» 

So t^ thfii ficft erJCQttr 4^ 4 too nau^h, of + ft 

Again, suppose she had 4 yards of damask, valtie 32s. ' 
Then i|he must have 11 yards of lipiJfg, value 3Ss. 

Sum of their values=658. 
. %^ that the second errour is 5 too little, or — 5s. 



6 6+ 
Th*D IT 


fryarda at 8s. 
10 yards at 3si 

c 


3=2 

= i 


8«.d. 
Q 


20 80 
20 


j^3 lOOprool. 

4 



Sum of errors=5-l-5=10)50 



Anjs. 5 yds. damaik, and 15—5=10 yards 
Or, 6^4~2=5 as before. [Hwg. 



A A 



tM nSBllDTATIOM. 



ewtrj daj he w r oug h t, he shoold receive 75c. ; and for eyeij dej he 
watidl^ should forfeit 37}c. ; at the e^intioo of the time he re- 

/ ceired tlB: How manj days did he w orlc, and how maoT was he 

^ idle t 

Ana. He was eauployed 36 dajs, and was idle M. 

3. There Is a fish^ whose heed is 10 feet loi^; his tail is as ieor 
as his liead and half fte length of his hodj, aed his hodj as loag a6 

*thp head aed tail : What is the whole leogtb of the fish ? 

, Ads. 80 ieet. 

4. A farmer^ liaTii^ driTen his cattle to marl^et, received for theie 
all $SSO^ being paid at the rate of $24 per ox, $16 per cow, aod $S 
per calf: there were as maojr oxen as cows, and 4 times as manj 
calves as cows: How manj were there of each sort ? 

Ans. 5 oxen, 5 cows, and 20 calves. 



PERMUTATION. 

PcKMUT ATiON is tike method of findii^ how manj different weje 
the order or position of any given nomber of things may he chang* 
ed or varied. 

♦ 
To find tht nwmbfr of pennnUatums or changes thai can be made of 
ottjf given mtaier oftking$j aU different from each oAo'. 

BUL£* . 

Multiply all the terms ^ the natural series of numbers, from 
qi^e up to the given number, continually together, and the last 
product will be the answer required.* 



^ *T1ie leatcnofthnnikmaybctbowvthiUimBj onediiogaiflcafAbleofoBe posidoB 

Anjt«PotliiBg|i«aadfrmieeifalileof Movaiiatioof oaly; aiflfr,te; whOKonaber 
ifesE|»resMdbyIX2. 

If there be time tliiiip «. k, and c; thea any tiro ofthcs. leaYiag oat the tfawl, will 
bave 1X2 ▼aoatioas ; aad coofeqaentlf • wbca tke fluid ii taken in, tfcera will be 1X2X3 
variatkws ; and lo on ai iar.at yon picaae. 



309 ITAof w Pcnaadolion ? 310. What u Ou vmU fgr Jmiuig Om nmmhtr ^ 



V GAUGING^ l»i 

^. ■'■•*•■ ^- GXAHPtES. ' 

^ ' \ ■ - ■ • ■ ■ 

1. How many changes or variations cati be made of the Uiree fifit 
letters of the alphabet ? 



1 X 2X tee Ann Changes cmp varia- 

lX2;<3=6Ao». tions at large. ^ 



1 a b c 

2 a c b 

3 b a c 

4 bo a 

5 c b a 

6 c a b 



t. Christ church in Boston, has 8 bells: how many changes may 

be ninr on them ? , 

Ans. 4032Q. 

3. Nine gentlemen met at an inn, and were so well pleased with 

^ their host, and with each other, that in a frolick,they agreed to tarry 

' so long as they, tog^er with their host, could sit every day in a di& 

fecent position at dinner: Pray how long, had they kept their 

agreement, would their frolick have lasted ? 

Ans. 3628800 day8,=9935^ years* 



GAUGING. 

> 

Gauging is the art of measuring all kinds of casks or vessels 
used for liquor, and of determining the quantity they will contain* 

The instruments used in gauging are the gaugmgVod, callipers,' 
the. sliding rule, and Gunter's scale* 

RULE. 

Take the dimensions of the cask in inches, viz. the diameter at 
the bung and head, and the length of the cask ; subtract the head 
diameter from the l)ung diameter, and note the difference. ^ 

If the staves of the'^cask be much curved or bulging between 
the bung and head, multiply the difference between the bung and 
head diameter by -7 ; if not quite so much curved, by *6d ; if « 
they curve yet less, by -6 ; and if they are almost or quite straight, 
by *65, and add the product to the head diameter, the sum will 
be a mean diameter, by which the cask is reduced to a cylinder* 



31 1/ Whai is Gaiifiitr ?- -313. Whai art tht rules for mtasuring casks^ and find* 
i»gihdre<mtsntsingmumiisl 



1 



IM 



Qtmam 



Sqaftre the meatidi^meteri flips Imd, then omltiply it by the 
length ; divide the product by 294 for wine, or by 359 for ale or 
beer, and the quotient will be the content in gallons. 

NoTft 1.*— Thede (i^Yiso^ are found by, diriding 231 and 282 by 
.7854.— If the sqiiiare of the mean diameter be multiplied by .7854 
and the praduct multiplied by the length, the last product will be the 
content in cubit inched, which htohag iKvided by 231 for wine, oi^ by 
282 for ale or beer, the quotient will be the content in gallon&. % 

Note 2. — The length and head diameter are usually taken by cat-* 
Hpers, allowing for the thickness o(^both heads, 1 indi, 1^ inch^ op 
2 inches, according to the size of the cask. 

The head diameter must be taken close to its outside, and for small 
casks, add 3 tenths of an inch ; for casks of 30, 40, or 50 g^Uon^, 4 
tenths ; and for larger casks 5 or 6 tenths ; and the sum will lie ^erj 

nearly the head diameter within* ^ . 

« 

The bung diameter is usually taken by the gaugfingred, and in tak- 
ing it, observe by moving the rod backi^afd and forward, wfaethet 
the stave, opposite the bung, be thicker or thinner than* the rest, and 
if it be, make allowance accordingly. 

EXAMPLE. 

* 

What is the content in wine, and ale or beer gallons, of a cask^ 
whose bung diameter is 35 inches^ bead diameter 27 inches, and 
length 45 inches ? 

Bung diameter=35 Square of the diameters: 1062.76 

Head diameterzt:27 Letigth^ 45 

Dlfierwe«=8 531380 

: .7 426104 



5.6 
A3d the head diam. 27 



47824.20 




■^— r>- 



J 959 

652 

mf ■ J 

978 



47824.20-h!^94=«1 M.69-f- 

Wine galls. 
47|94.2p-r3%^13?,21 + 
Ale or Beer galls. 



Ans. 



SqMai ed. 1062.76 



< 



313. How rfo y!Ou fi^likm the divisors named in (he rule ?'*-^14. Hoto tart tksai 
eni dimneiers ef ths cask to be (ueertained 7 



MElCH ANIC At POWERS. 



OF THE LETER OR STEELYARD. 

It is a principle in mechanics, that the power is to the weight) 
as the velocity of the weight, is to th^ velocity of the power. , 

Therefore, to find what wdgktmay be raised or bahneed by any 
0ven p^votr^ say J 

As the distance between the body to be raised or balanced, atid 
ihe/iilcrtim orprop^ is to the distance between the prop and the 
point where the power is applied ; so is the power to the nveight 
which it will balance; 

,4 ' , ' * . . " ' .... 

. if a man weighing 160 lbs. rest on the end of a layer 10 feet lo<if, 
what weight wlil he balance on the other end $ supposing the prop 
one foot from the weight. 

The^distance between the weight and the prop being 1 foot, the 
distance from the prop to the power j« 10 — 1=9 feet ; therefore^ as 
i foot : 9 feet: : 160 lbs. : 1440 lbs. Aus. 

In giving directions for making a chaise, the length of the shafts 
between the axletree and backhand, being settled at 9 feet, a dii<pnte 
^rose whereabont on the shafts tlie centre of the body should be fited. 
The chaisetnaker advised to place it 30 inches before the aicletree ^ 
others supposed ^0 inches Would be a satfieient incumbrance for the 
horse : Now supposing two passengers to weigh 336 pt>nndM, and thd 
hody of the cfaaise B4 poaods more ; what will the beast in both these 
cases bear more than his htirness ? * ._ 

Weight of the passengers and chai8c=420 lbs. and 9 feet=:]08 
inches : 

in. lbs. 



Then, as 108 in. : 420 lbs. \ ^^ ] ^^^f I Ans. 



OF THE WHEEt AND AXLE. 



The proportion for the wheel and axle (in which the power is 
applied to the circumference of the wheel, and the weight is 
raised by a rope, which coils about the axle as the wheel turns 
round) is as the diameter of the axle is to the diameter of the 
wheel, so is the power applied to the wheel, to the weight sus- 
pended by the axle. 

' ■ • nt 

' ' ■ ' • • ' ■ ■ I I ... . j w. ,. , „ • 

315. What U « general principle in mechanies? 316. Whatts the power of the 

teter or iieelyarif 6r how do you fnd what weight finite raiHdor bahneed by dhygioen 
powerl — r3l7. fVhat is the power of the tpheel and awle, orhowdioyoujind whatweight 
Bvspetykd/rom (he usle, will be balancfd by any given power nppli^ to the tDh^eil 1 
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If the diameter of the axle be 6 inches, and i^e dfiDieter of the 
wheel, 60 inches ; what weight suspended from the axle will be bal- 
anced by a power of 1 ib. applied to the wheel ? 

in: in. ib. lbs. 
As 6 : 60 : i 1 : 10 Alls. 

OF THE SCREWV 

The power is to the weight which is to be raised, as the di%r 
tance between two threads of the screw, is to the circumierence 
of a circle described by the power applied to the end of thc^ 
lever. 

RULE. 

Find the circumference of the circle dcscribecf by the end of 
the lever ; then, as that circumference is to thefdistance be<^ 
tween the spiral threads of the screw : so is the weight to be 
raised, to the power which will raise it, abating the friction 
which is not proportional to the quantity of surface, but to the 
weight of the incumbent part ; and, at a medium, i part of the 
effect of the machine is destroyed by it, sometimes more and 
sometimes less. 

There » a screw whose threads are an lacb asunder ; the lever by 
which it is toraed 30 inches long, and the weight to be raised a ton, 
or 2240 lbs. : What power or force most be applied to the end of the 
lever, sufficient to turn the screw — that is, to raise the weight ? 

^ The lever being the semi-diameter of the circle, the diameter is 
60 ii^ches ; then, as 113 : 355 : : 60 r 188.496 inches nearly, the 
circumference. 

in. in. Iba. lbs. 
Therefore, 188.496 : 1 • : 2240 : ll.88+'Aii8. 

* Let the weight be 22401b. the power ll.SSlb. and the lever 30 
inches ; Required the distance between the threads ? 

lbs. lbs. in. in. 

As 2240 : 11.88 : : 288.196 : 1 nearly, Ang. 

Let the power be 11.88!b., the weight 22401b., and the thrieads as 
inch asunder, to find the length of the lever. 

lbs. lbs. in. in. 
As 11.88 : 2240 : : 1 : 188.5 ; then, av 356 : 113 :: 188.5 : 60 
inches n^rly, the diameter, and 60-r2=30 inches, Ans. 

■■■ - ' " ■■ ) ' 

318. W hat is the power of the screw ? — -319. What is Ike rule for finding the power 
whidi must be applied to the end of the lever, sufficient to tvm the screw, that is, to raise 

any givenyteighi ? 328i When required, how do you Jktd the disleaue between th$ 

ir iU threads of the screw ; or the length of the kver 1 



( Iftflf ) i .. . ■ 



1. What difference is there between twice 6 and twenty, and twice 
twenty«ive ? ' Ans. 20. 

. ?. Id an orchard of fruit trees ^ of them bear apples, ^ pears, ^ 
plains, 60 of them peaches, and 40 cherries ; how many trees does 
the orchard contain ? Ans. 1200. 

-*3. A merchant begins the world with ^5000, and finds that by his 
distillery he clears $5900^ in 6 years ; by his navigation, {5000 in 7^ 
years ; and that he spends in gambling ^6000 in 3 years ; bow long 
will his estate last ? Ads. 30 years. 

4. A. can do a piece of work alone in 7 days,, and B. in 12 ; in what 
time will both, working together, finish it ? Ads. 4^ dayft. 

« 

. 5. A. and B. are on opposite sides of a circular field 268 poles 
about ; they being to go round it, both the saq^ie way at the same in-> 
stant of time ; A. goes 22 rod^u 2 mioutes, and B. 34 rods in 3 min* 
utes ; how many times, will they go round tlie field before the swifler 
overtakes the slower ? . (A. 16^ times. 

^"®' ^B. 17 times. 

6. A water tab holds 73 gallons ;- the pipe, which conveys the water 
to it usnaUy admits 7 gallons in 5 minutes ; and the tap discharges Sd 
gallons in 17 minutes. Now, rapposiag both these to be carelessly 
Igtft open, and the water to be turned on at 4 o'clock in the maming: 
a servant, at 6, finding tbe water running, pots in the tap : in wlrat 
time, ^fter this accident, will the tub be filled ? 

Ans. 32 min. 58111 sec. 

7. A hare starts 12 rods before a hound ; but is nol perceived hy 
Mm till she has been up 45. seconds ; she scuds away at tbe rate of 10 
miles an hour ; and tbe dog, on view, makes after her at the rate of 
16 miles an hour; }>ow long will the course hold, and what space will 
be run o^rer, from (he spot where the dog started ? 

Ans. 2288 ft. 97^ seconds. 
8« Required the number, from which, if 7 be subtracted, and 4he 
remainder be divided by 8, and the quotient be multiplied by 5, and 
4 added to the product, the square root of the sum extracted, and 
three fourths of that root cubed, the cube, divided by 9, the last mio* 
tient may be 24? Ans. 103? 

9. Suppose a lighthouse built on the top of a rock ; the distance 
between the place of observation and that part of the rock level with 
the eye, 620 yards ; the distance from the top of the rock to the place 
of observation, 846 j^ards ; and from the top of the light house 900 
yards ; the height of the light house is required ? 

Ans. 76.77+ yds. 

10. Sound, uninterrupted, moves at the rate of 1142 feet per sec- 
ond ; if the time between the lightning and thunder be one minute, 
at what distance was the explosion ? Ans 12.977+ qiiles. 
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12. If the ffsQtb hn f 91 1 oedles in iH«Qie|i>rf and the ipaon 2180 
mites ; how many moons will it take to make one earth ? 

Ans. 47.788 

1^. A father Jcfthis estate of ^1300 per annum to bis onljSQn, but . 
he being only 14 years of age, his guardian was to pay jlOO p^r m^^ 
num for board, education^ ^^c, and the surplus was tO; be put out to 
Interest for his'benefit, at 6 per cent, compound interest ; now allow- 
ing no loss, what sum had his guardian to pay hJm when he was of 
age ? Ans. 1115 dols. 33 cts. 5 m. 

13. Hiero, king of Sicily, ordered his jeweller to make a crown, 
containing 63 ounces of gold. The workman thought that substituting 
part silver was phly a proper perquisite, which taking air, Archimedes 
was appointed to examine it, who on putting it into a vessel of water 
found it raised the fluid 8.2245 cubick inches, and having discovered 
that the inch of gold weighed 10.36 ounces, and that of silver but 
5.85 ounces, he found what part of the king^s gold had been changed. 
Repeat the process and inform us what part of it was gold, and what 
silver ? •» a 5 28.8038 oz. silver. 

-^08- ^34.1962 oz. gold. 

14. A person having driven a stock of cattle to market, received 
for them all 456 dollars, he was paid at 50 dollars for each horse, 20 
dotlats for each cow. and 4 dollars for each sheep; the number of 
eowsw»a doiabl0 tli« ii««i^erof hotMs ; -a&d tbere were tiiree M<oeB 
KsroHiny sheep asoows : what did he receive for the horses, irhat for 
the caws, aiid wliat ibr the sheep, aiuf how many of each «ort were 
there. >' ^ 24 Sheep jj 96 

. Ans. i 8 Cows |l60 

C 4 Horses ^200 

' 15. A gate-keeper is tareceive 6 cents for every wagon, 4 cents 
for every gig, 2' cents fbr every horseman, and I cent for every foot- 
man that passes the gate ; at the year's eud he found that 3150 gigs 
had passed, and that 7 gigs passed when 5 wagons did, and 4 horse- 
men passed when 6 footmen did, and 5 footmen passed when 3 gigs did, 
what number of Wagons, horsemen, and footmen passed, and how 
much did the gate-keeper receive ? 

Gigs 3150 

Wagons 2250 

Ans. ^ Footmen 5250 

Horsemen 3500 

^Amount of toll p53.50 

16. If 1000 bricks lie 6 inches from each other in a straight line^ 
and. a person be employed to gather them up one by one, andplaee: 
them on a pile which is one foot from the first brick, how far will he 
have walked when be shall have placed the last brick on the pile ? - 

Ans. 94m. 7fbr. 186yds. 2ft. 

17. A man djlng leflbis wife in expei^tiitioii thiit a child would be 
afterwards added to the surviving family ; aod making his will, ard«rn 
ed, that|if the child were asoo, | of litsesti^t^ fthouM heJuDg Icr biiQi, 
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and (be remainder to Ms mother ; but, if it were a dnugbteri be ap- 
pointed the mother f , and the child the remainder. But it happened, 
that the addition wad both a son and a daughter, hy which the widow 
lost in equity, $2400 more than if there had been only a girl. What 
would have been her dowry had she had only a son ? 

ii Ans* $2100, 

16. When first the marriage knot was tied 

Betwixt my wife and me. 

My age with hers did so agree, 
' As nineteen does with eight and three ; 

But after ten and half ten years, 

We man and wife had been, . 

Her age came up so near to mine^ < 

As two times three to nine. 

What were our ages at marris^e i ^ 

Ans. 57 and 33. 

Id. Three jealous husbands «rith their wives, being ready to pass 
by night over a river, do find at the ^yater side a.boat which can car- 
ry but two persons at once^ dud for want of a waterman, they are ne- 
cessitated to row themselvea over the river at several times : The 
question iS) how those aix persona shaU pass by 2 and 2, so that none 
of jthe three wives may be found In the company of one or Iwe nee^ 
ueless her huisbaed be present ? 

20. As I was ^iog to St. tveSi 
I met 9even wives, 
Every wife had seven sacks^ 
Every sack had seven tats. 
Every cat had seven kits, 
Kits, cats, sacks and wives, 
How many were going to St. tves ? 

21. A countryman having a Pox, a Goose, and a peck of corn ^ In tiii 
jotirney, came to a river, where it so happeded that he coUld carry 
but one over at a time. Now as no two were to be left together that 
might destroy each other ; sd he was at his wit^s end how to dispose 
of them i for^ says he,though the com can't eat the goose^ nor the goose 
eat the fox ; yet the fox can eat the goose, and the goose eat the corn. 
The question is, how he must carry them over that they may not de* 
vour each other ? r 

22. A tnUQ driving his geese to market, was met by another, who 
said^ good merrow master, with your hundred geese; says he, I have 
not an irandred, but if 1 had half as many as 1 now hiaive, and two geese 
and a hail beside the number 1 now have already, I should have aa 
hundredr , How many had he ? 

23. Two men were driving sheep to market, says one to the other, 
give me one of yours oild ^sfaallhave as nwmy as you ; the other says, 
give me one of- yours and I shall have as many again as you. - Mow 
many had each ? 

B B 
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[After the tcholar* male or female, hat acquired a competent knowie^ of Arithmetiek, or of it» 
fundaroeutal rules, instruction in the modeof ArMr>2;^ utcmtmt d&onld be attended to. By this i€ 
is not meant to recomdiend that the son or daughter of erery fknuer, meehaniek, ot shop keeper 
should enter deeply into the science as practised hy th^ mm-cbanty eng^^ in extensire businessy 
for such study would eng^ross a great portion of time which might be morensefully employed in 
acquir ing a proper knowledge of a tiade or «ther employment. 

Penotti employed in the common business of life, who do not keep regular aceoiints, are sub* 
jected to many losses and inconveniences ; to avoid which, tte following simple and eorreet plan 
it recommended for their adoption. 

Let a small book be made, or a Ibw sheets of paper sewed togcflier, and ruled after tiie examples 
given In this system. In llie book, termed tfie Day-Book, ai« duly to be entered, daily* all the 
transactions of the ma#teror mistress of the family, which require a charge to be made, or a credit 
to be given to any person. No article thus sul^ect to be entered, should on any consideration, be 
del)?ited tiH another day. Great attention should be giren to write the transaction in a jilnin 
hand ; the entry should mci^tMn all the particuhm necessal:y to make it fully iinderstaDd with 
the time when they took place ; and if an article be delivered, the name of the j^erson to whom 
delivered is to be mentioned. No scratching out may be suffered ; because it is sometime done 
for dishonest purposes, and will weaken or destroy the authority (rf* your accounts. But if, throngb 
mistake, any transaetioo should be wrongly enteied, the error must be rectified, by ft tt0# ^tty ; 
and the Wrong one may be cancdHed by writkig l^e word ^rrM', in the nmqM* 

A book, thus fairly kept, will at all times show the extet state of* iperipn's afHiiny an^ have 
great weight, should there at any time be a necessity of producing it in a court of justice. 

The instructer, \t ho fbeft a parental selieUnde for the permanent welfare of hispupilk, cannot in 
any way so much contribute to their success in life, with so little tronble, 4s to teach them to 
understand this abridged, complete andfelMi^ syitem of Boiik-Koapiiig. It eontains all the im- 
portant principles ofextended and expensive workson the seience; ail« m fact. Chat is neceasarjr 
to be known by the Farmer, Mechanick and Sbopkef per, relating to accounts ; and yet with rery* 
little explanation and repeated copying and balancing the accounts, will be so fully understood 
and deeply iiOpressed on the memoty of scholars of common minA, as ne^er to be forgotton ; 
while their knowledge of comnmnarithmctiok and prae^eal fenmanahip will hereby be greatly 
improved.j 

BooK-KG&P(N€kis th^ art of recording inercaatilf trantactions 
in a rogular and systematick manner. 

Bo<^-Keeping by Single Entry cbiefly recGnrds the IransaG-* 
tiotift on credit, and for tins purpose two books are neeessary, 
called the Day-Book, and the Leger. 

TB!S BAY-BO<m. 

£ach page of the Day*6ook should be ruled with tnroxoiujiilia 
on the right hand for ddllars and cents, and one colttmn on the 
left for inserting the page or folio of the Leger on which the ac- 
count is posted. 

The Day-Book begins with an account of the owner's piroper- 
ty, debts, &c. ; then follows a detail of the oocurrences of trade > 
set down in the erder of time in which they take place. 
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This book should be returned 
the Library on or before the last di 
stamped below. 

A fine of five cents a day is incun 
by retaining it beyond the specif 
time. 

Please return promptly. 



